











IN THIS ISSUE: THE ARCHITECTURE OF THE MOLECULE 


CIENTIFIC AMERICAN 


A Weekly Review of Progress in tal 
- SCIENCE - INVENTION - MECHANICS | 


7, i eae 
















ea, . Ne 






































ID} MESA VERDE CLIFF DWELLINGS: THE HOME OF COLORADO'S LOST RACE.—[See page 598] IDI 3 








Vol. CXXII. No. 22 Published Weekly by Price 15 Cents 
May 29, 1920 Scientific American Publishing Co. $5.00 a year 
Munn & Co., New York, N. Y. 


Ei:tored as second class matter June 18, 1879, at the post office at New York, N. Y., under the Act of March 3, 1879 





_ 


e 


WEES ES a Z 


THE BULLDOG” MACK 


BULLDOG:—a qualifying interpretation 


originated by Mack users. 





The very appearance of a Mack Truck 
suggests stamina, dignity and power. 
Its tenacious solving-grip on hauling 
problems has been positively exemplified 
through its characteristic performance. 
Capacities I's to 74 tons—tractors to 15 tons. 


bull information on re quest. 


INTERNATIONAL MOTOR COMPANY 
New York 
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The Most Serviceable Truck in America 





The nation-wide ,reputation of Paige Motor 
Trucks follows as an inevitable consequence of 
their mechanical excellence. 


In their building, they are endowed with an 
extraordinary degree of stamina, strength and 
endurance power—qualities which can not fail 
to win recognition in any haulage service to 
which a truck could reasonably be subjected. 


MOTOR TRUCKS 


From the beginning, it has been our unvarying 
policy to build Paige trucks so that we would al 
ways be proud of them. We would not be satis 
fied unless every Paige Truck rendered to its owner 
the greatest service of which a truck is capable 


Let us suggest that, if you are contemplating 
the purchase of truck transportation equipment, 
you first investigate the Paige. 





PAIGE- DETROIT 


MOTOR. 


CAR COMPANY, 


DETROIT, 


Mich igan 





Manufacturers of Paige Motor Cars and Motor Trucks 
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BEFORE USING TARVIA 
Photograph shows wretched condition of Fourth Avenue, 
Milwaukee, Wis. sbefore itwas salvaged with ° ‘Tarvia X.” 


AFTER USING TARVIA 
The same street, showing how the “Tarvia-X" resurfacing 
has made it smooth, mudless, dustless and traffic- "roof. 
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To Get Seal <a 
Save the Roads You Have! 




















ILES and miles of good gravel and macadam 

roads throughout the country can be restored to 

meet modern traffic requirements. The way to do this 

is to utilize the existing road as a foundation for a traffic- 

proof Tarviatop. And where crushed stone or slag is 

available, the community so favored not only can save 
its roads but save considerable money in the bargain. 


Many progressive communities recognize this fact, 
and are carrying out an extended road salvage program, 
rather than build newroads at present exorbitant prices. 


For example, the City of Milwaukee has in this way 


macadam into splendid modern streets to the complete 
satisfaction of both the city authorities and the travel- 
ing public. 

Whether you require a good binder for new con- 
Struction, a dust-preventive, a patching or maintenance 
material, Tarvia, in its various grades, provides an 
economical and satisfactory solution. 


Tarvia Roads are durable, dustless and mudless. 
They are also waterproof and frost-proof and require 
a minimum of upkeep expense. 


Illustrated Booklet, telling about the various Tarvia 








transformed 1,700,000 square yards of water-bound treatments, free on request. 


‘a 








Special Service Department 








In order to bring the facts before taxpayers as well as road 
authorities, The Barrett Company has organized a Special 
Service Department which keeps up to the minute on all road 
problems. If you will write to the nearest office regarding 
road conditions or problems in your vicinity, the matter 
will have the prompt attention of experienced engineers. 
This service is free for the asking. 














If you want better roads and lower taxes, this Department 


can greatly assist you. Booklet free on request. 
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How colored lights may be thrown on the usual motion-picture screen for obtaining striking colored effects, and details of the wiring and the colored lights 


Adding Color to the Motion-Picture Screen 


{pew development of the motion-picture art is a 
story 


of continuous progress along mechanical as 
Well as histrionic lines, a multitude of efforts for the 


good of the industry as a whole, and a wide interchange 


of ideas and suggestions such as has never been wit- 
hessed in any other industry. Day by day the men 
engaged in this relatively recent art find new and 


simpler and better ways of doing their work, and for 
part these innovations are given to the in- 
dustry so that all may benefit. It is only in the matter 
of a few highly specialized developments that the use 
thereof is limited to a few. 

Such a case is the recently patented lighting effect 
developed by D. W. Griffith, a pioneer in the field of 
dramatic motion-picture production who needs no fur- 
ther introduction to the cinema devotees of the world. 
Mr. Griffith, in his ceaseless quest for improvements in 
his art, has worked out a system of illumination for 
the usual screen which opens up a vast field of possi- 
bilities. Indeed, by means of his system it now 
comes possible to beautify any plain black-and-white 
film to a surprising degree with little trouble and with 
only the expense represented by the operation of a 
dozen or even a lesser number of incandescent lamps. 

This ingenious lighting system is simply a matter 
of throwing beams of variegated light on the usual 
screen while black-and-white pictures are being pro- 
jected. Obviously, if blue light is thrown on the screen 
while black-and-white pictures are projected, the high 
lights which would ordinarily be white are now tinted 


the most 


be- 


in various shades of blue. It follows that other colors, 
such as red and yellow, may be thrown either sepa- 
rately or together, in the latter instance resulting in 
still other due to their blending effects. sy 
varying the degree of brightness of the lamps of va- 
colors through the medium of rheostats, the 
colored effects still further modified to suit the 
momentary requirements. 

The equipment for the lighting system consists of a 
suitable trough placed in front and above the screen 
as shown in the accompanying illustration, containing 
the colored lights, as well suitable wiring and 
switching for controlling the lights. The 
trough is provided with partitions so that each lamp is 
concentrated on a colored screen through which its 
rays pass on to the screen. The switches, rheostats and 
other controls can be located in the operating booth or 


colors 


rious 


ure 


as a 


system 


elsewhere, 


Progress in Electrification of Swiss Railways 
HE electrification of the important Swiss Federal 
Railway running south from Lucerne to the Italian 


border at Chiasso, thence into Italy to Milan (the 
Gotthard line), is progressing rapidly. It is now an- 
nounced that the stretch of 25 kilometers through the 
Gotthard tunnel from Géschenen to Airolo will be 
operated electrically beginning this month, followed 
by the stretch north of the tunnel from Erstfield to 
Géschenen, 46 kilometers, in June; the line south of 


the tunnel from Airolo to Biasca, 73 kilometers, in Sep 


tember; and probably at a later date this 
stretch of 19 kilometers from Biasca te Bellingona will 
be finished. The first trials with electrical equi 
have been carried out through the Gott! i el 
and are stated to have proved very successfu 

As rapidly as conditions will permit, the Federal a 
thorities now plan to electrify practically all of the 
government-owned main line roads in the Confedce 
tion. It is planned to spread the work over a period of 
about 20 years. Within the next 10 years it is proposed 
to transform the line from Zurich, yia Olten, Bern, 
Fribourg, and Lausanne, to Geneva. The part fro 
Zurich to Bern, according to the present plan, bye 
started in 1922 and completed in i924, 
following two years, it is thought that e Ss 
from Bern to Lausanne can be completed 

The electric locomotives for the Erstfeld-Bel 
line are being built by a Swiss firm at Bade: I 
motor is constructed for the use of sing ine Ite 
nating current of 15,000 volts. with a freque 
16 2/3, and will develop 540 horse-power. Each kk 
motive will carry four such motors, enab) 
velop a maximum speed of 75 kilometers yx jour 
The width of the gage is 1,435 millimeters; the diam 
eter of the drive wheels, 1,850 millimeters ind the 
diameter of the running wheels, 950 millimeters. The 
total weight of the electric equipment and part of 
each locomotive is 94.6 metric tons, and that of 
purely mechanical parts, 58 metrie tons The latter 
equipment is being made by a Swise locomotive d 


engine 


works, 





at Waterthur. 
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™ lv fill with water, if we do not 
e Whe res of control. 
Ihe e have the ige—the earliest of man’s engi- 
‘ emel By its very nature the building 
ge is au constructive conquest over the water. 
Wi ‘ ove the river away, so we make its pres- 
‘ ve 
her ere thee use where the water in the river 


will not stay where we want it— 


encroaching upon the space 


‘ y | fluid So we restore the 
‘ t { oma by removing the offending solids. 
Or py ips a Galveston or a Dayton flood bestirs us 
fine 1e er its proper sphere by means of 

g ea-wall or a gigantic system of reservoirs. 
lear! New York will soon lack water 

ve build mighty dams that convert moun 


l ( ind we tunnel the rocks, and 
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mauyhap our civil engineer goes to the other side of the 
world, to show that he can regulate, better than Nature 
herself, such a process as the annual Nile inundation. 

As we 
day, in search of an item which our index failed 


thumbed over our files for the past year the 
other 
to reveal, it almost seemed to us as though the Scren- 
rivic AMERICAN Of late has been given over wholly to 
projects for the development of water power, for the 
water supply, for the introduction of 
them fertile, for the 
destructive floods, for the better trans- 


conservation of 


vater into arid lands to make 
prevention of 


port of goods by water, for the elimination of the water 
barrier between New York and New Jersey—for every- 


thing and anything in the world having to do with 
ter. Then came the train of thought here outlined, 
wit ts explanation for this apparent over-balance in 


e direction of water engineering—an explanation 


ouched in the three simple words, “Well, why not?” 


A Lifetime of Naval Invention 


NYONE who believes that all of the important 


inventions in naval material have been made by 


civilians outside of the Navy Department should 

read a recent book by Bradley A. Fiske, entitled “From 
Midshipman to Rear-Admiral.” As an autobiography 
xiving an intimate view of the professional side of a 
| officer’s life ashore and afloat and written by a 
who is possessed of keen powers of observation 

| analysis, this autobiography is a most valuable 


contribution to the literature of the United States Navy. 


But Rear-Admiral Fiske will be best known to posterity 


is ventor who devoted his talents throughout 
the ole his professional life to the improvement 
of Ll} el l Certain of his inventions have se- 
cured him a leading position among the men who have 
brought the navies of the world to their present high 
stuge of material development. 
hat his naval cureer young Fiske, anticipating 
vust field which was being opened up by the de- 
‘ mel elect! , Obtained a twelve-months’ 
¢ e of absence in order to devote himself to the study 
0 e art Returning to active service aboard ship, 
his inventions began to follow one another in rapid 
~ cession, and we read of his development of the 





electric 


elect! ammunition hoist, the training gear 

guns und electric steering. The first ammunition 
hoist was installed on the “Atlanta,” and the first 
elect! training system served to operate an eight-inch 
v m the “Chicago.” Then followed the electrical 
I ve-finder which was installed on the “Chicago” in 
IS898. Readers of the Screntiric AMERICAN will recall 
these early installations, the first of their kind. The 
range-finder consisted of two telescopes, one at the 


at the stern of the ship, with a base line 


neth. This was followed by a second in- 


stallation on the “Baltimore,” in which the operator 


moved a pointer along some resistance wires until the 


needle of a volt-meter came to zero when the range 
reading was taken. 
Admiral Fiske tells us that he was “able to measure 


distances with sufficient accuracy for the short ranges 


then used,” and it will make some of us smile to learn 
that “in October, 


be about the limit of range for accuracy of gun fire. 


1890, 2,000 yards was considered to 
” 
We think it is unquestionable that young Fiske was the 
first 


naval gunnery. 


to apply automatic range-finding successfully in 


But the invention with which Fiske’s name is most 
intimately associated is the development of the tele- 
scopic gun-sight. This patent, taken out in 1890, is 


for a method of pointing a gun, located on a rolling plat- 
form, by means of a telescope on the same platform, the 
vertical 


telescope being capable of being placed at a 


angle to the gun corresponding toe the range. Admiral 
Fiske contends that this patent underlies the whole 
practice of modern naval gunnery, and that it dis- 


tinctly antedates the director-firing system of Admiral 
Sir Percy Scott. We consider that he is justified in his 
claim. Fiske was the first to use a telescope on a gun 
which was so attached to the mount that the telescope 
wus not carried back with the gun in its recoil, but 
remained stationary on the mount. 

In equipping the “Baltimore” with his second range- 
telephones secured to the 
that 


between the observers 


finder, Fiske made use of 


telescopes and reading instruments, so conversa- 


tions could be carried on and 
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the mun who read the range indications on the volt- 


meter. This, he claims (and so far as we know the 
was the first installation of the tele- 
phone ever made on board any ship. Then followed 


telegraph and the speed- 


claim is correct) 
the stadimeter, the engine 
indicator. 

paid in Admiral 
Sims, to whose courage and initiative, backed up by 


and-direction 

Tribute is this autobiography to 
the powerful influence of President Roosevelt, was due 
the introduction into our navy of modern methods of 
We think that a just estimate of the situa- 
tion is that Fiske invented the telescopic sight, which 
is the basis of director-firing; that Sir Percy 
gave Fiske’s invention its first complete application in 
his method of director-firing, showing thereby the great 
scope of its application; and that Admiral Sims was 
responsible for the adoption of this system through- 
out the United States Navy. 

We should be guilty of a serious omission if we said 


gun-firing. 


Scott 


nothing of Fiske’s development of the torpedo plane, 


which, if the Admiral’s forecast is correct, is destined 


to have a profound effect upon the navies and naval 


warfare of the future. 
British 


He is one of those who, like the 
that the day of the 
The Screntiru 


Scott and Fisher, believe 


capital fighting ship has passed. AMER- 
ICAN does not believe we have reached that point just 
yet, if indeed we ever shall. 

The 


timely, 


closing chapters of the book are exceedingly 


since they tell of this able and _ patriotic 


officer’s struggle, Daniels, to im 
that 


unpreparedness of the Navy. 


aus Aide to Secretary 


press upon individual the alarming condition of 
It took courage to tell the 
Secretary to his face, and repeat afterward to the world 
at large, that it would take five years to put our Nayy 
in such a condition of preparedness that it could meet 
nuval power. For 
Admiral 


indignities which our present Se« 


successfully a first-class his pa 


triotic candor and courage, Fiske was sub 
jected to the same 
retary is busy heaping upon that fearless and patriotic 
ofiicer who, like Fiske, has done so much for the Navy, 


Admiral Sims. 


Arthur Von Briesen 

HE sudden death of Arthur von Briesen marked 
the close of a long and successful life as lawyer 
1843, in 
ISDS, 


and philanthropist. Born in Prussia, 


United 
graduated from the New 


he came to the States in and in 1868 
York University Law School, 
which in later years conferred upon him the degree of 
LL.D. Von 


convictions 


Briesen was a man of intensely strong 


and of equal courage in carrying them 
out; and it was entirely in agreement with these char- 
the outbreak of the Civil War, he 
have at enlisted in the 
adopted country. He held the rank of 


Company B, First New York Volunteers. 


acteristics that, at 


should once service of his 


Sergeant of 
some eight 


At the close of the war he spent years 


on the staff of the Screntiric AMERICAN as examiner 


and patent attorney, where he is remembered for his 
keen intelligence, forceful personality and great power 
of application. Later he took up private practice as a 
patent attorney, and he quickly established himself as 
one of the ablest and most successful men in this pro- 
fession. 
Underneath his and aggressive 
there beat a kindly and sympathetic heart, particularly 
for the less successful and the unfortunate in the commu- 
nity. 
those early days, of an owner of a patent on a new 


strong personality 


The story is still told by a contemporary of his in 
method of paving, who came to young Von Briesen 
and told him that a wealthy firm of contractors was 
using his system for certain paving in Central Park 
Von Briesen took the case into 
made either a 
the same spirit 
that he began his long service of twenty-five years as 
Aid 
to Von Briesen’s initiative. 


without his permission. 


the courts, won it, and nominal or no 


charge for his services. It was in 
existence 
His ear- 
nest labors in behalf of poor litigants is one of many 
claims Von established to the 
and gratitude of the community. 

Among other offices he held that of president of the 
Citizens’ Union, in 1896; chairman of the New York 
Roosevelt League, 1906; chairman of the Ellis Island 
Investigation Commission, 1903; and president of the 
National Alliance of Legal Aid Societies. 


president of the Legal Society, whose 


was due entirely 
Briesen 


which respect 
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Electricity 

Safety Cartridge-Fuse Remover.—For removing 
und replacing cartridge fuses of 44-inch to 114-inch 
diameter an electric company has recently developed a 
sufety cartridge-fuse remover. This tool is made of a 
special insulating material which is said to be ex- 
tremely tough but which will not warp or absorb 
moisture. The construction of the fuse remover resem- 
bles that of a pair of pliers, except that the movement 
of the handles is multiplied in the gripping jaws, re- 
sulting in simplicity of operation, only one hand _ be- 
ing required. 

Play ’Phones for Youngsters.—Quite an interesting 
development in telephony is a new three-wire wall set 
which operates on two ordinary dry cells. The ‘phone 
itself is built for the use and pleasure of youngsters. 
The installation is very simple, as the “phones fasten 
io the walls with two screws and there is nothing more 
technical for the boy to do than to follow simple in- 
structions in connecting the wire with the posts on each 
‘phone box. 
stead of the usual 100 or 200 feet, if two additional dry 
cells are employed. 


The set will operate up to 1,000 feet, in- 


Commercial Application of Radiophone.—The Pub- 
lic Service Company of northern Illinois is installing 
wireless telephones at its Blue Island and Joliet sta- 
tions, the intervening distance as the crow flies being 
only about 25 miles, according to Electrical Review. 
The two stations tie-in together and also are intercon- 
nected with the Fisk and Quarry street stations of the 
Commonwealth Edison Company in Chicago. The 
wireless system will dave a radial power of about 100 
miles, and will be used primarily during such times as 
the metallic telephone lines are out of service, due to 


weather or high-voltage system trouble. 


A 11,000-volt Submarine Cable.—From the T7ek- 
nisk Ukeblad, we learn that a Swedish firm has sup 
plied two high-tension cables for the Skars power 
station, near Kristiansund, in Norway. Each cable is 
nearly two miles long and weighs 52 tons. It has a sec- 
tional area of copper wire of 350 square millimeters 
in three separate conductors. These are insulated with 
impregnated paper and compressed to form a cylin- 
drical cable, wound with impregnated paper and sur- 
rounded with 3/32-inch thick lead tube. This is fur- 
ther strengthened with impregnated jute, galvanized 
steel wire, and a final coat of impregnated jute. The 
diameter of the finished cable is 24% inches. This 
cable was tested in the factory with a pressure of 
10,000 volts, but when placed in position it will again 
be tested to a pressure of 25,000 volts. 


An Electric Vehicle with Regenerative Braking.— 
Sometime ago Dr. Charles P. Steinmetz, whose name 
is so well known, announced the consummation of his 
many years of study and experimentation in electric 
vehicles in the form of a light-weight electric truck. 
The new vehicle is distinguished from the conventional 
types by the method of motor control, which gives the 
metor compound characteristics by a storage cell float- 
ing on the field circuit. The result of this control is 
claimed to be speed maintenance, quick starting, power 
suving in the field at large currents and the feature of 
regeneration both on down grades and on stopping. 
The field and armature of the motor revolve in oppo- 
site directions, each driving one of the car wheels. In 
this way motor weight is saved, the differential is elim- 
inated and the truck is as a result simpler and more 
compact, 


Locating Rifle-Barrel Flaws by Magnetic Analysis. 

In a paper recently prepared by the Bureau of Stand- 
ards, there is described an interesting investigation 
Which was undertaken for the purpose of determining 
Whether an application of magnetic analysis was practi- 
cable for the detection of flaws in rifle-barrel steel. 
By means of apparatus especially constructed for the 
purpose, a large number of bars were explored for 
inagnetic uniformity along their length. The results 
demonstrated that the method is amply sensitive for 
Further study is 
necessary to determine to what degree the sensitivity 
should be reduced in order not to cause the rejection 
of material which is satisfactory for all practical pur- 


the selection and locating of flaws. 


poses and also to determine the type and magnitude 
of the effect which will be produced by a pipe. 
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Science 

A Remarkable Wind Velocity.—Mr. W. R. Gregg 
reports in the Monthly Weather Review that during 
a pilot-balloon flight over Lansing, Mich., on the morn- 
ing of December 17, 1919, a wind of 83 meters per 
second (186 miles an hour) was observed at an alti 
tude of 7,200 meters (about 414 miles). So far as 
known, this is the highest wind speed ever observed 
in the atmosphere of altitudes less than 10 kilometers. 
Exactly the same velocity was recorded by an anemo- 
meter on Mount Washington in 1878, but anemometer 
readings at high velocities are always much in excess 
of the true speed of the wind. At great altitudes much 
higher velocities undoubtedly occur. Cirrus clouds 
have been observed to move at speeds of 200 miles an 
hour and upwards, and the drift of meteor trails seem 
io indicate that the highest winds of all occur far 
above the cloud level, though the interpretation of 
such observations is a matter of controversy. 

Lexicography in the Department of Agriculture. 
Official lexicography is not always happy in its results. 
It is to be hoped that the U. S. Department of Agri- 
culture will use more discretion than some other 
branches of the Government have displayed in this 
line in a task upon which it has lately embarked, viz., 
that of prescribing spellings, pronounciations and defi- 
nitions for agricultural terms that have not yet found 
their way into the ordinary dictionaries. It appears 
that the Bureau of Animal Industry and the Division 
of Publications have conspired to set in order the vo- 
cabulary of agriculture; primarily for the guidance of 
writers in the Department itself, but lists of terms 
and definitions will, it is announced, be supplied to the 
publishers of dictionaries with the view to obtaining 
uniform national usage. The Department has inaugu 
rated its new enterprise by deciding that “corn belt” 
is preferable to “corn-belt” or “cornbelt.” 

Facts About Einstein.—Conflicting statements about 
ihe nationality of Prof. Einstein, of relativity fame, 
have appeared in the daily press, and Einstein himself 
vouchsafed some facetious remarks on the subject in 
the London Times when popular interest in his theory 
was at its height. From a more recent interview with 
Einstein, published in the London Daily Chronicle, it 
appears that he is a German by birth, but went to 
Switzerland at un early age and was naturalized in 
that country. For some years he was professor of 
physics at the Polytechnikum, in Ziirich, and also, for 
a short time, at the University of Prague. Shortly be 
fore the late war began he was called to the University 
of Berlin, where he still is, being at the same time 
director of the Kaiser Wilhelm Institute for Physical 
Research. He is now little more than forty years of 
age, and he conceived the outlines of his theory of 
relativity at the early age of eighteen. He was only 
twenty-seven when he presented it to the world. 

An Important Center of Radio Research.—A cir 
cular of the Bureau of Standards calls attention to the 
fact that, besides its own radio laboratory, there have 
been maintained at the Bureau two other laboratories 
for radio research: one conducted by the Signal Corj-s 
of the Army and the other by the Navy. The three 
laboratories have been working in close coéperation. 
Moreover, the French Scientific Mission, which visited 
this country during the war, made its headquarters 
at the Bureau of Standards and deposited a large 
amount of French radio material there. The radio 
work of the Bureau is divided into two sections; viz., 
radio research and testing, and radio development. 
The first includes the investigation of the properties 
and phenomena of audio waves and antennas, electron 
tubes and amplifiers, radio telephony and associated 
problems, such as multiplex telephony, insulating ma- 
terials and the testing of radio instruments. The de 
velopment work includes that conducted on the radio 
direction-finder and its application to aerial and navi- 
gational uses, besides other undertakings. A notable 
development of the work of the Bureau in this field 
is its cojperation with the research laboratories pow 
maintained at many universities. The Bureau has 
been able to offer suggestions for research work, be 
sides supplying advice on particular problems, furnish- 
ing data and publications, and standardizing apparatus 
for the laboratories. It has also read and criticized 
papers and books prepared by the university research 
workers. 
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Industrial Efficiency 
Direct Connections with Poland.——The Polish Gov- 
ernment is looking forward to the early establishment 
of a steamship line between the United States and 
Danzig, to handle the large emigration movement that 
will undoubtedly ensue. 


British Columbia Sawmills have received an order 
from the British Government for five million feet of 
railway ties for the United Kingdom and it is ex 
pected that further orders will follow rhe Province's 
mills cut seventy million feet for the British Govern 
ment last vear. 

Coal in Saskatchewan.—The coal deposit at Larp 


mun, Sask., Canada, is believed to be one of the he 
of its kind in the world, and one of the 
assets of the province, according to the investigators 
who recently made an examination of the location 
They estimated that there are 32,000,000 tons of eo 
in the two and three-quarter sections of land ‘n whic 
the coal is located. 

Weaving for Disabled Men.—lIi is 
Great Britain that various textile manufacturers and 


reported Tram 


the General Union of Textile Workers have put for 


ward for consideration a scheme whereby unemployed 


disabled ex-service men will be trained in weaving 
It is proposed that during the first ten weeks of 
training each man should receive £2 from the Goy 
ernment and £1 from the cmployer; during the subse 
quent four weeks £3 from the employer or such highe: 
umount as the worker may be able to earn It is 
believed that ten weeks would be sufticient to make the 


men efficient. 


Synthetic Fuel Oil.—It is reported from Germany 
that wartime experiments showed that the distillation 
of lignite at a high temperature gave liquid cou! 
tar which contained certain ingredients suitable as 
substitute for gasoline, kerosene, and lubricating oils 
Through «a new process benzine and kerosene can be 
obtained from liquid coal tar, which has been distilled 
from lignite at a lower temperature, and all industries 
using lignite are urged to set up facilities for generat 
ing this liquid coal tar and thus secure synthetic prod 
ucts to supply the lack of the natural products. It is 
interesting to remark that at this time when there is 
shortage of fats in central Europe, German news 
papers are advertising a liquid soap containing a pe 
centage of alcohol for shaving purposes rhis is un 


doubtedly a by-product, 


Court of Labor Arbitration.—There lus been es 
tablished in Great Britain what is known as the hi 
dustrial Court, This court is a standing arbitration 
tribunal, the provision of which was one of the recom 
mendations of the Committee on Relations betwee 
Employers and Employees, better known as the Whit 
ley Committee. It is the desire of the British Goyern 
ment that trade disputes should be settled as far as 
possible by negotiation between employers’ associations 
und trade unions, In cases where agreement is im 
possible recourse can be had to the Industrial Court, 
provided consent of both parties to the dispute is forth 
coming. One of the advantages of reference to a 
stunding court is that the experience of the members 
of the court in dealing with difficulties in other trades 
is placed at the disposal of the parties te a particular 
dispute. 

Income Tax Information Service. !}c establish 
ment by the Government of an Income Tax Loformation 
Service is responsive to the demand of taxpayers in 
general, and more especially lawyers, accountants, en 


heir professioual 


yineers and others who require in 
work the most complete and reliable knowledge of tax 
practice. The Service will consist of regular weekty 
sulletins containing current decisions anc rulings 
upon questions arising in the administration of the 
Revenue Acts of 1917 and 1918, as well as under the 
prior income tax laws, and bi-monthly cumulative 
Digests, A Cumulative Bulletin in which the contents 


of the weekly Bulletins are to be consolid: 





issued semi-annually. The Service of Information is 
compiled and edited by the Bureau of Internal Revenue 
und is printed by the Government Printing Office. The 
service costs $2.00 per year, and subscriptions sheuld 
be addressed to the Superintendent of Documents, 


Government Printing Office, Washington, DPD. C 


— 
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The Overhead Cable Crossing 
Largest Electric Transmission Span in the World, at Three Rivers, Quebec 


By J. F. Springer 
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service on the south side. In the autumn 
of 1916, with five cables in and the ea- 


oo P< ‘ frie is to the 
eit hief ¢ | deposits 







































































’ ‘ . tp e extreme pacity of the transformer house reached, 
, regions being almost a demand cume for more current. This 
evertheless na : increase in demand arose in part because 
site? niiees fie ini init . : =~ . of the great war. In view of the whole 
In | e extremes, 1. La Loutre dam, far up the St. Maurice, which blocks off the greatest power reservoir situation the decision was made to sub 
« districts of in the world 2. Dam and control gates at Shawinigan Falls, 20 miles from the crossing stitute an overhead crossing rather than 
i ‘ 7 ‘ is water of the St. Lawrence 3. The town of Shawinigan Falls which has grown up about the dam attempt to increase the capacity of the 
‘ ive heen eco Some features of the generating system which sends current over the St. Lawrence submarine one. 
! evelop ch may be so on the longest transmission span ever constructed Before committing itself to a single 
’ One of e great developers plan for the overhead crossing, the com- 
of ¢ i ‘ ‘ wer owns or controls a combined with a single cable required by 1916 as many as five. pany investigated two alternatives. First, a three-span 
ver generating icity in the neighborhood of Iwo cubles were of three-conductor size and three of crossing might be made at Pont-du-Lac, some six miles 
N0),E 0) ! contemplation a further develop one-conductor, At this stage, the capacity of the trans up the river at the downstream end of Lake St. Peter, 
‘ \ ‘ ring the grand total to GOO0.000 horse former house wus reached It was then necessary to as a certain great enlargement in the St. Lawrence is 
porwe These power plants are all located on the St face once more the question of the kind of crossing called. Each span would be 2,200 feet long. Second, 
Maur Rive ina within eighteen miles of one Cables may, of course, be used up to any total, if there was the alternative of a single-span crossing con- 
‘ the voltage is kept down. However, experience had necting the existing cable houses. This involved the 
tr ~ MI ‘ low southeust and south through shown that the bed of the St. Lawrence was, at this suspension of transmission lines 4,800 feet between sup- 
Quel enters the St. Lawrence on the point, net especially well suited for a cable crossing porting towers. 

ent tution on the Canadian Pacific Rail The chief characteristic unfavorable to cables seems The Pont-du-Lac location had certain points in its 
"A :; Three Rivers The head waters are to be the trench-like character of the main channel favor. The spans were moderate. The towers need 
locuted ne thi ding ridge which separates the of the stream. The river bed drops gently from both not be excessively high. And the direct cost of the 
Luurent wate ed from that of .Hudson Bay. margins towards the center for a considerable dis- crossing would probably have been less than for the 
i he whole of the drainage area of the tance. Then the bottom deepens suddenly. The cables single one at Three Rivers, However, fifteen miles of 
. \I e is wded and to a considerable extent do not in this region lie snug on and in the bottom, high tension pole line would have been required to 
i oO ug é For yeurs to come, its chief but hang in a partial suspension. The swinging of the connect up with the lines already in existence. And 
‘ t ll be concerned in the useful cables results in wear on the armoring and a burning certain of the towers would have been more or less in- 
f e water and sending it down out at the suspension points. The current is strong accessible from the shores in the spring and fall, when 
t ‘ bn ed i generation of electric enough to carry the cables downstream. In fact, the the river is full of floating ice. The decision for the 
! rr ise n operating lights and strength of the current has, at times, been sufficient single span was made, in spite of the fact that hither- 

pow " siderable district The principal to drag cables loose from their moorings. The iee in to none of that length had ever been constructed. 
cle ‘ sat near Shawinigan Falls, and a the winter season generally put at least one of the As the towers stand on the north and south shores, 
6 ‘ oO} vest of the point where the St cables out of commission. At times, it was found neces- the span is 4,801 feet long. The two towers are each 
Mau T s int he St. Lawrence sary to set up pole lines for temporary transmission 350 feet high and 60 feet square at the base. The up- 
j rive OD POSeS tural barrier to over the ice-covered stream in order to maintain the = stream and downstream faces are tall trapezoids taper- 
{ ssi re te em ‘ ; ing from 60 feet at the bottom to 14 at 
t} the sou side o | an: ar " the top. At the summit of each tower is 
{ Bu irrier ha a cross-arm 100 feet in length which is 
. ble e. For some arranged perpendicular to the crossing. 
‘ smitting Where the 50,000-volt It is of equal width with the upstream 
ig long-distance power-trans- and downstream faces at their summits 
' eae mission line crosses high and projects 20 feet, cantilever style, be- 
4 - . above the St. Lawrence yond them. Three double-groove sheaves 
‘ rh irre River at its junction with ure set in each peated lacalllai~oming at each 
! erm , z : end and one in the middle. Three cables 
| ‘ the a. Maurice. Each pass over these sheaves, which are 8 
| y { tower is 350 feet high and feet in diameter. Each cable may roughly 
‘ ‘ wis 60 feet square at the base. he divided into three lengths—two anchor 
| Rive ’ The span is 4,801 feet long. sections and the section over the river. 
O.000, Ww é iw However, the anchor sections are not sin- 
It thet s “SF gle ropes but consist of two cables each. 
‘ re ~—S These are yoked to the river sections. 
vhere it J . af The steel ropes which span the river are 

L000 vo Al <x : 134 inches in diameter. 
She : ; . The towers stand, eacn, on four piers 
Nii x of reinforced concrete. Each pier is cir- 
was car , * cular and has a diameter of 11 feet. Re- 
irine cables, | ~ inforced concrete beams of large size 
r power was / LY connect pier to pier, uniting the whole 
em to warrant the 7 \ into a single structure. At normal water 
‘ ‘ ntal to overhead aS level the pier heads stand 14 feet above 
However. the demand steadily the surface. 
n begun ty - , — : mined (Continued on page 606) 
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The Dendrograph—An 
Instrument That Keeps 
Tabs on Tree Growth | 
By Dr. Wm. A. Murrill, N. Y. 
Botanical Gardens 

T is a matter of common 
observation that 
trees, like the pines, poplars, 
willows, and soft maples, 
rapid growth; while 
like the hard ma- 


some 


ire of 


others, 





i] Determining the Heating 
and Cooling Curves 
of Metals 
By S. R. Winters 
T HE 
hew 


taking 


construction of a 
type of furnace for 
cooling 


heating and 


curves is the result of the 


joint scientific effort of 
ir, E. Mann, Miss H. G 
Movius, and H A Wads 
worth of lie National Bu 


reau of Standards Al 
though the laboratory 








ples and most of the oaks, 
srow more slowly and pro Ite 
duce wood of greater Lt 
strength and firmness. The 
dendrograph is an instru 
ment designed to record 


ninutely and 
haunges in the 
When once properly attached to the trunk, it 


o further attention except the weekly 


accurately ali 
size of the runk of a growing tree. 
requires 
winding of the 
clock-work and the insertion of a new record sheet on 
the recording cylinder, 

Such an instrument was installed on March 4 of the 
a young sugar maple about a foot in 
York Botanical Garden. 
So much interest has been exhibited in this experiment 
visiting public that it necessary to 
about the tree to prevent undue inter- 


growth and 


present year on 
liameter growing in the New 





w the has been 





erect a wire 


ference with its 
apparatus. 


the operation of the re- 


cording 


The usual tank car and a steam pump mounted alongside the tank go to make this railroad 
fire-fighting equipment 


A Fire-Fighting Equipment on Rails 
MIDDLE-WEST railroad which has been more or 
less troubled with fires along its right-of-way for 
and constructed the in- 
fire-fighting equipment which is depicted in 
the above view. Upon one of the usual 


A 


some time has gone to work 


renious 


equipment, as shown in the 


photograph herewith is 2 
modified form of the Rosen 
hain furnace, a novel 

method for making thermal analysis has been 

The newly-designed furnace t 

of varying the heating current. 

ture of the objects under 


" 


obviates 

Changes in tempera 
observation are produced by 
raising and lowering the sample in the furnace 
constant temperature, 
termining the thermal 


ke pet att 
Designed 
critical 


especiaily for de 


points of steel, the 








The 
part o instrument is 
the recording drum with its 
record sheet, protected by a 
tin cover attached to the 
trunk and caused to rotate 
by clock-work; but the es- 
sential feature is a 
composed of slotted bars of | 
with a 
low temperature coefficien 
—held in place by upright } 
“fingers” of spring ’ 
which hold the yoke 
without exerting 
any notable pressure on the 


most conspicuous 


this 





yoke 





hario very 1} 


an alloy 





brass 
wire, 
in position 
tree, 

A belt of wooden 
serving as a support for the 


essential 


blocks, 


parts of the appa- 
about the 
way as to 


rutus, 1s 


trunk in 


clasped 


such a 





























pump is oper- | ated from the locomo- economical in practice, | | 
tive, and by f means of hose conne: fhe usual method of recording inverse beating and 
tions on both sides of the tank the cooling curves is by the use of a chronograph, observ 
ing the consecutive time intervals. This practice. neces 
— surily entails the use of 
aun eXpensive apparatus, not 
s ensily auvaltable it present. 
re 43 ae x Of additional consideration 
aS is the time element, from one 

a ae to two hours require 
ae tabulate the time inte 
from the chronograph sheet 
j As an economical substitute, 
j the Bureau of Standards 
' has found two stop watches 
as accurate and convenient 
in performance as the chro 
nogruph. Likewise the new 
process is nT time-saving 
one, 

Although a modified form 
of the Rosenhain thermal 
’ mea) v —— analysis furnace, the. Bu 
E te: + reau of Standards deviated 
.¢ from his principle of con 
‘ . “4 struction in two essential 
aT) particulars A gravity 
~ - drive rate control wus 








touch it at only a few points 
and therefore to interfere 
as little as possible with its 
growth. rhese blocks are 

placed horizontally about a yard above the ground, the 
jock bearing the recorder being on the south side of 
the tree. Changes in the distance between the contact 
screw on the opposite side of the trunk and the arm of 
the bearing lever are accurately registered on the drum 
by the recording rod and indicate changes in the size 
of the tree at that point. In other words, a curve of 
growth is traced on the revolving drum as it 
ehneath the point of the rod, whose position is gradu- 
ally changed as the trunk expands in the process of 
growing. 


pa sses 


Modified Rosenhain furnace for thermal analysis of metals and especially for determining the thermal 


and critical points of steel 


Wwiuter at the same 


water adequate to 


three streams of 
time, thus providing a volume of 
extinguish forest fires of considerable area. 

This much in line with what 
railrouds have prevent conflagrations in the 
first place, and to check them in the second, in woods 
und forests along their right-of-way. Railroads 
ing through thickly forested regions are providing their 
locomotive funnels with spark arresters of various de- 
signs in order to reduce the fire hazard to a minimum. 
Orb. 


crew can direct 


cuse is other 


very 


done to 


pass- 


—By @. 


i 


udopted, and the sample tn 


troduced through the bot 
tom and celd end of the tur 
The designers are of the opinion that they 


Rosenhain in 


nace, have 


surmounted the difficulties indicated by 
intended chiefly fer the 


thermal analysis of metals by the inverse-rate 


the construction of a furnace 
method, 
namely, the uniformity of the rate of heating or cool 
ing being for the 
Moreover, it is believed, 


inadequate degree of accuracy de 


sired. judging from the vol 

ume of requests for information on the new type of fur 

nace, that manufacturers freely adopt and in all 

probability will find ways to improve the co: uction 
By S. R. Winters 


will 

















birst two photographs, Copyright, Keystone View Co.; last photograph, Copyright, Kadel & Herbert - ? E 
Three views of the dendrograph, showing the case with the glass window, the belt of blocks, and the recording mechanism exposed to view 
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| | 2 4 5 6 | | 
Fis vO Octe ‘ vO pairs in common Fig. 2. The ozone molecule, in which the third octet has but One pair in common with the one to which it is joined. Fig. 3. } 
j which the internal electrons depart from the usual simplicity. Fig. 4. The molecule of -arbon dioxide, in which the carbon contributes four 
ok ‘ he formation of the three octets Fig. 5. The molecule of nitrous oxide, in which the oxygen supplies six free electrons and each nitogen atom five. Fig. 6, 
h each of the hydrogen atoms, whose presence is indicated by the nuclei at right and left, has supplied a single electron to make up the octet | 
How some of the simpler molecules are constructed, according to the ideas of Dr. Langmuir { 
' 
The Archi f the Molecul ) 
> J of i > oy 2) > 
1e Architecture of the Motecule , 
‘ 
» a ee ; e — on P Hie . . 
Some of the Things Which the Langmuir Postulates Tell Us About the Chemical Compounds 
By Oscar R. Foster , 
| . evi e ele onceptio 1s Referring to a list of atomic numbers, such as ur task is now to find an integer value for n which 
é yers of the electrons that printed in part in the editorial comment on the ‘Shall make p also an integer, subject to the further 
‘ o form groups of former article (ScreNnvTiric AMERICAN, May 15th, page restriction that # must not be so large that it would be 
eiz s+, represented diagrammat 44). and deducting the two electrons which we know impossible to muke up # octets out of 16 electrons. An 
‘ ‘ e nume of octets It is to be nust go to make up the inner layer around the nucleus, equation of this sort is called a Diophantine equation, ' ; 
eu ‘ ‘ octets ure udjacet oO om we see thut the number of available electrons is 4 for and is not solved by any such direct and general at- : 
‘ f ‘ ol ‘ ‘ | he carbon atom, 5 for nitrogen, 6 for oxygen, 7 for tack as the ordinary algebraic equation. For such a 
‘ m one wo pairs luorine, et Let e represent the total number of — simple case us the one before us, the best thing is to 
‘ ‘ eve 5 le electro Referring to ivailable electrons in the components of any molecule try successive values 1, 2, 3, etc., for n: and when we 
Fig. 7, fe ‘ t e one pair of electrons held vhose formula is known. We then have: do this, we find that » = 1 and vw» = 2 are ruled out 
octets, while Fig. 8 shows a mole ( Sn 2p (1) because they would make p in the one cause negative 
e so held. If p be the num By algebraic transformation we have from this: und in the other cause zero, while n = 3 gives p = 4 
ber « on, obviously 2p is the nun p iy (Sn ©) (11) and satisfies all the demands of the problem. So the 
‘ ~ eld We may again summarize here that p is the number of number of pairs of electrons held in common by octets 
I ‘ ‘ electro s the only part of the pairs of electrons held by octets in common; n is the 9 of the CO, molecule is 4, while the number of octets is 
utor e for the formation of octets iumber of octets in the molecule: e¢ is the total num 3. Knowing this, a little ingenuity is sufficient to en- ‘ 
The 1 ‘ er layers which the atom may er of available electrons in the component atoms able us to diagram the molecule, as seen in Fig. 4. 
prone ‘ * undisturbed in their relative The numerical value of p gives us the covalency of the If we upply the same procedure to the compound 
arrange We ull the outer nitrous oxide, N,O, we find that each 
laye ‘ ‘ Usually, for — = nitrogen atom supplies five available elec- 
the ‘ le ess, only these shells trons, While the single oxygen atom is re- 
| ' eg HE present article is a direct continuation of Mr. Foster's “ The ag for rs ote here also ¢ 16, 
eve the a6 of uto ike | p 0 » . und we have, as before: 
Hi itom Architecture of the Atom,” in which, two weeks ago, he put before our : < bSe : a av) 
th out has so few - a : , >= % (Sn — 16), 
ol ~ A oe | readers a simple exposition of the Langmuir postulates as to the consti- iia ie the sane wines © <2 hb ae a 
en i j 1H eNME es o shetl at i q > 4 " 2 é x Si i = = od, = ° 
| ) ) . . ° ° ° : 
1. tn neceeie. te enter to ee Ge «O0l eee. his second discussion herewith, Mr. Foster shows how Pictorially the N,O molecule is just like | 
pre eal ' n, to represent its || the principle of grouping the electrons into octets works out in the formation that of CO,, the difference being that the . 
uel | of molecules of elements and compounds, and makes it clear that if the Lang- several atoms which are similarly ar- | 
he causes octets to muir theories are found to be valid, we have a remarkable means for pre- ranged are different atoms in the two 
share e s called cova dicting whether a compound of given formula can exist.—THe Epitor. |} cases. Both compounds are geometrically 
lene Atoms ‘ ecuuse each one | the same, however, and for this geomet- 
v a neuflicient number of shell —————————— rie identity of form we have a name— 
electro: for omplete octet en such substances are called isosters. 
ale ! to ‘ ete s octet by sharing pairs will substance whose molecular form we are discussing CO N.O 
the f ed ot finished octets of other atoms his rhis simple equation may be easily applied to the Critical pressure (atmospheres) 77 75 
, +) . ‘ } her ' wit 1 molecules of he ‘le » s scusse j > rey) s i 7 . : yuna eu 
is Indee e cause Hl chemical activity—and an nolecule f the elements discussed = the preview Critical temperature, deg. Cent. ..... 31.9 35.4 
elen é ire complete, like argon, neon, paper, though a notable exception to this rule is nitro- — pyeat conductivity at 100° Cent 0506 0506 
et nicall el gen, the considerations which govern the structure of Density of liquid ut 10° Cent S58 856 
Che octet-form propensity of the atoms enables this molecule being too complicated to be discussed in Refractive index at 16° Cent 1.190 1.193 
us to picture the molecules of compounds Several this elementary exposition of the subject. We shall, Solubility in water at 0° Cent 1.780 1.305 
surprising results follow as a result of this tendency. however, confine our attention here to the structure of Solubility in alcohol at 15° Cent 213 295 
In ore to understand these we must first apply a the molecules of compounds, and proceed to build these : 
simple ithematical formula Let n stand for any in accordance with the theory as summarized in Secuuse of the similarity in structure of isosters, 
number of octet Sn will be the number of electrons equation (II). we might infer that their physical properties are simi- 
in thes But the case of a molecule, since pairs of Consider the substance carbon dioxide, CO, The lar. That this inference would be strictly in accord- 1 
el e held common, we have counted twice carbon atom has six electrons, of which two cluster ance with the facts appears from the above table, 
these electrons which are thus at the same time tied «bout the nucleus while four are available for octet the very marked correspondence here shown can hardly 
up int octets rhe net actual number of distinct formation. Of the eight electrons in an oxygen atom be accidental. It is quite evident that similarity of 
elect he shell of molecule will therefore be six are similarly available. The two oxygen atoms electronic structure carries with it a close identity 
Rn plus the carbon atom will therefore supply 16 availa- of physical properties. This is of importance in 
fhe electrons « the shell of any molecule are the ble electrons, and (II) becomes: checking up the determination of the physical con- 
available el rons of he shells of the constituent p= % (8a - 16) ’ (IIT) (Continued on page 606) 
| 9 7 0 
| : 
| o o 
| 2 
] Oo; * : 9 De ————=) $f. 
| } } o— > —O 
| ( | oO 0 ——- ag Y | A 
| | | 
| ( Ni 0 N 0 A ° oe OW 
’ i¢ wie oO o ] 
0 —— Oo— | 
i yo 0 S- 7a | 
| | 
° 9 10 2 11 } 
Fig lolecule lrogen peroxide, in which two octets use up fourteen electrons, six from each oxygen and one from each hydrogen atom. Fig. 8. Hyponitrous acid, HNO. Fig. 9. Nitrous 
wid, HNOUs j ) Nitric Acid, HNOs. With the addition of each oxygen atom, the molecule is rearranged so that the six fresh electrons may link up into an additional octet with those already 
prese Rj The rather complicated molecule of orthophosphoric acid, HgPO,4. Here, as in the upper strip, the nucleus is shown only when, as in the case of a hydrogen atom, it does not fall 
within one of the octets 
Some molecules whose structure requires a little more ingenuity to reconcile them with the octet hypothesis . 
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The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
respondents will be withheld when so desired. 























Farm Horse and Farm Tractor 
lo the Editor of the Screntiric AMERICAN : 

In your article, “The Draft-Horse Situation,” ap- 
pearing under date of November 22nd, it seems to me 
that you have come to a questionable conclusion when 
you give, as the number of horses replaced by tractors 
on American farms, the horse-power of the total num- 
her of tractors sold. The power of tractors is of course 
not figured literally in terms of horses required to 
equal the tractor’s output of work, but in terms of me- 
chanical horse-power. The average farm horse pro- 
duces more than a single horse-power, even over a 
period of protracted work, and in a pinch can produce 
very materially more than this amount. 

B. M. Pettit. 

Akron, Ohio, 


To the Editor of the ScrENTIFIC AMERICAN: 

Several of our clients have written us concerning an 
article, “The Draft-Horse Situation,” which appeared 
on page 510 of the Screntiric AMERICAN for Novem- 
ber 22nd last. These men are affiliated with the horse 
industry and naturally are thoroughly familiar with 
the present economic status of the horse, and as well 
with the tractor situation in this country. Briefly, 
these men have expressed surprise and regret that the 
ScieNTIFIC AMERICAN should have published an article 
which they believe to contain statements that depart 
from the facts. We believe that it is of vital impor- 
tunce that our clients’ side of the case be presented, 
and would appreciate any investigation which you may 
care to undertake that will throw light upon the accu- 
racy of your article. 

GREEN Futtoy, CUNNINGHAM Co. 

Detroit, Mich. 


To the Editor of the ScrentrFic AMERICAN: 

I assume that a publication with the standing yours 
possesses desires accuracy in the articles appearing 
therein. Statements appearing in your article, “The 
Draft-Horse Situation,” are of such a character that 
it is evident this article was written by a man who is 
neither an engineer nor a horse man. 

The outstanding blunder lies in assuming that a 
tractor developing 13 horse-power at the drawbar will 
displace 13 horses on the farm. Long experience, care- 
ful observation by agricultural engineers and accurate 
studies in surveys by the Department of Agriculture 
and by state agricultural colleges show conclusively 
that the average displacement of horses by a tractor 
on thé farm is from 1.5 to 2.4 horses per tractor. 
Farms employing ten horses, after adding a tractor 
have been able to dispose of but three of these. 

The second serious blunder is with regard to the 
number of tractors on farms in 1919. Reliable data 
drawn from the Department of Agriculture and other 
sources indicate that 200,000 tractors on farms is a 
very liberal estimate for the close of the working 
season of 1919. These would have displaced some 
600,000 horses, instead of the ridiculous figure of 
I hand you for your examination my copy 
of a survey of the horse situation made last year by 
the Green, Fulton, Cunningham Co. for the associated 
saddlery industries, the most complete statement of all 
phases of the matter ever published. This material 
is copyrighted by the Horse Association of America, 
which now holds all the original documents in the 
case; you have my permission to quote therefrom 
with proper credit. WayNeE DINSMORE, 

Chicago. Secretary. 





To the Editor of the Screntiric AMERICAN : 

I have read with much interest the letters criticis- 
ing my contribution, “The Draft-Horse Situation.” I 
um sorry that the horse men are disgruntled and in- 
sist on pooh-poohing the inevitable. 

As to the horse-power item, I made the most con- 
servative estimates. The farm tractors in general 
use in California today are 40-60's and 75-90's, nom- 
inally. But of course that is not the net power at 
the drawbars. For the 40 the latter figure is about 
16 horse-power; for the 75 about 37; for a new 60 
just out it is 35. So you see my hypothetical ten- 
horse-power average for the United States is conserva- 
tive in the extreme. 

As to the extent to which the tractor lives up to its 
horse-power in running ‘horses off the job, here is the 
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written testimony of a practical California farmer. 
Mr. H. H. Bancroft of Walnut Creek says: 

“When we bought our 40 tractor this spring we can- 
celled a contract for 18 horses and six men for the 
plowing and harrowing season. The purchase of the 
tracklayer made this big working organization unnec- 
essary.” 

Now here is a 40-horse-power tractor that lays off 
18 horses; and at the very most that you can get 
out of my original statement, it was not alleged to 
lay off more than 16. If you give my original state- 
ment a square deal it was not alleged to lay off more 
than 10 horses. So it would seem that my average of 
10 horse-power and 10 horses is low; for I believe 
that the machine of which Mr. Bancroft’s is repre- 
sentative comes close to the average now being used 
the country over. 

Your correspondents are evidently in the horse busi- 
ness and very sensitive to the truth. But the idea 
advanced by one of them that a horse in a pinch will do 
more than a horse is the limit. I suppose the 
pinch comes when you pound the old horse over the 
back with a sledstake, holler your head off, and cuss a 
blue streak. 

If I had made errors or near-errors in matters of 
alleged fact, I should feel more badiy; but my propo- 
sitions were advanced as purely speculative, with the 
idea of getting some basis of argument. Let us, how 
ever, look at some real figures. The farm horses of 
California fell off in number from 503,000 in 1914 to 
435,000 in 1918. But the farm tractor did not really 
get into action until 1917; and the decrease from that 
year to the next was 33,000—nearly half the net loss 
for the entire four years. It is currently reported and 
believed here that the tractor will lay off not less 
than 43,000 more farm horses in California during 1920. 

Another point which I would bring forward—the 
tractor hasn’t really begun to show what it can do 
in this matter of displacing the horse. There are lots 
and lots of farms on which the tractor couldn’t possi- 
bly displace its ten horses—because there are only 
two or three horses to be displaced. We haven't 
many of that sort out here, but you have a lot of them 
back in the East. Now it goes without saying that if 
the entire farming industry were to give up the horse 
and take up the tractor—the big tractor—these little 
fellows would cut down the batting average heavily. 
But—these little fellows haven't given up the horse, 
and won't till they get a tractor suited to their needs. 
Then there will be another big drop in the number of 
horses used on the farm. H. A. CRAFTs. 

Oakland, Cal. 


The Editorial Judgment 

We have examined the facts and theories advanced 
by Mr. Crafts in support of his article; we have ex- 
amined the data put in our hands by Mr. Dinsmore; 
and we have conducted as thorough an independent 
investigation as we were uble to undertake. As a 
result, we must emphatically repudiate Mr. Crafts’ 
article, even though we print his defense. There is 
no question, we believe, that he has permitted his own 
observation of one or more extreme cases to blunt his 
ability to understand the significance of the term 
“average” and to comprehend the processes by which 
an average is derived. That there are farms in Cali- 
fornia and elsewhere where a big tractor can replace 
upwards of twenty horses everybody will admit. That 
Mr. Crafts is justified in his very light-hearted assump- 
tion that this is a representative performance for the 
entire country cannot be allowed. 

Mr. Dinsmore presents figures for the United States 
as a whole which come from _ sufficiently reliable 
sources to stand as accurate. They tell us that where 
the United States in 1919 had about six per cent of the 
world’s total population and seven per cent of its total 
land area, we had 23 per cent of the total supply of 
horses and mules. If anything this estimate is low 
because it gives 23,000,000 as the total of horses and 
mules in the United States, while the Department of 
Agriculture says there are 26,000,000. Of this total 86 
per cent are localized on the farms. It is most signifi- 
cant that there are more horses in proportion to the 
improved acreage than ever before—one horse to 19 
acres for 1919 as against one horse to 22.5 in 1870, to 
23.5 in 1880, to 20.5 in 1890, to 19.3 in 1900, and to 
19.8 in 1910. The survey which he mentions goes on to 
draw the following conclusions: 

The tractor in its present state is a means of supple- 
mentary or auxiliary power rather than a substitute 
for the horse. It has made no appreciable dent in the 
number of horses on our farms. In at least fifty per 
cent of the cases as many horses are kept after its 
purchase as before. Of 600 county agents who an- 
swered a questionnaire on this and other points, 25 
per cent said that the tractor had replaced the horse 


not at all, 60 per cent that it had dene so to a very 
slight extent, 15 per cent that it had replaced less than 
five horses for each machine in use, while only three 
of these men estimated more than five horses 
for each tractor. 


. } > 
replaced 


In no case are the horses displaced 


equal in value to the tractor. The horses remaining 
after the tractor has been installed continue to do in 
extreme cases as much as 95 per cent, plus, and as 


little as 40 per cent of all the work; on the average 
they appear to do from 75 to 90 per cent of the work 
of the farm. 


In spite of all this, the very definite consensns of 
opinion among the farmers and their representatives is 
that the tractor is a good investment. This is because 
the tractor makes it possible for them to do work 
which they never before undertook, and to operate on 
a larger scale. In other words, instead of replacing the 
horse, as a person without special information would 
naturally suppose that it must do in order to justify 
its existence, the tractor supplements the horse and 
extends the scope of the farmer’s operations. 

The findings of this survey are of course open to the 
charge of interestedness, and may therefore with pro- 
priety be checked against other sources of data. The 
Department of Agriculture constitutes such a source; 
and it agrees with the horse breeders in emphasizing 
the extent to which the tractor has not displaced the 
farm horse. Farmers’ Bulletin, No. 963, “Tractor Ex- 
perience in Illinois,” speaks (page 26) as follows 

“Many men expect the purchase of a tractor to en- 
able them to do away very largely with the use of 
horses for farm work. Up to the present time, how- 
ever, the tractor has not displaced horses to the ex 
tent commonly expected. Its greatest advantage is 
that it does the heavy work quickly and thus completes 
it within the proper season.” Substantially the same 
quotation appears in Farmers’ Bulletin No, 1004, “The 
Gas Tractor in Eastern Farming,” 
Farmers’ Bulletin No. 1085, 
the Dakotas,” page 29. 

In each of these cases the bulletin goes on to esti 
mate the number of horses replaced by the tractor in 
the area under discussion. 


page 24; and in 
“The Farm Tractor in 


For the eastern farm, “the 
tractor does displace horses to some extent, but only 
in about two-thirds of the cases where it is used on 
the same number of acres as were previously farmed. 
In these instances, the horses displaced average about 
two and one-half.” 

The eastern bulletin, of course, confesses that “New 
York farms, on account of the great diversification of 
crops raised’’—and it might have added, on account 
also of the comparatively small size of these farms— 
“do not offer the most favorable conditions for the dis- 
placement of the horse by the tractor. Further light 
on this point is shed by the Illinois experience of Bul 
letin No. 965, which tells us that the corn belt, too, 
offers not the most favorable field for the replace- 
ment of the horse by the tractor. “The work which 
requires the largest amount of power on the corn-belt 
farm, contrary to a somewhat general opinion, is not 
plowing, but cultivating.” The figure for horses re- 
placed on farms which did not increase their acreage 
after the purchase of tractors was, for [linois, four 
per tractor. The Dakota bulletin, covering a state 
where the tractor has every opportunity to make a 
showing, finds a figure slightly less than four, and in 
addition states that for a group of farms averaging 
305 crop acres per farm, the number of acres cropped 
per horse before the purchase of the tractor was ap 
proximately 30, while since the machine was put on 
the job only one horse is kept for 46% crop acres, 

From all the data in the case the Sciextiric AMERI- 
cAN is of the opinion that it is too early te attempt 
any estimate of what the tractor will ultimately do in 
the way of horse replacement. To date, however, it is 
certain that the tractor has not replaced the horse to 
an extent in any way comparable with the mechanical 
horse-power developed. Every authoritative discussion 
agrees with Mr. Dinsmore’s survey that, so far, the 
chief accomplishment of the tractor has been to supple 
ment the horse, to help out in the things which the 
horse does least well, and to extend the farmer's scope 
of operations; and that in doing these things it amply 
justifies its existence, without any question of whether 
it has put the farm horse out of business or ever will 
do so. We regret that our error in supposing Mr 
Crafts to be in a position to speak authoritatively 
should have led to our publication of an article so open 
to question. We can only say in extenuation that there 
seemed every reason to believe that he was both in a 
position to know the facts and capable of dealing 
with them. From his previous record, in fact, we are 
convineed that it is only unconsciously that he has 
taken advantage of the fact that data and experience 
are to some extent conflicting to arrive at such ques- 
tionable conclusions, 
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Ancient Remains in Colorado 
The Mesa Verde National Park, Landmark of a Lost Race 
By J. Walter Fewkes, Ph. D. 




















| nart of Colorado Department of the Interior. The first 

! ruin treated is known as Spruce-tree 
House, a name given to it on account of a 
large spruce tree that grew out of one of 
the rooms in front of the buildings. 

The canyon in which Spruce-tree 
House is situated is one of the few on 
the Mesa where there is abundant water ; 
and it was a foregone conclusion that the 
neighborhood of this canyon would be the 
site of a camp ground or ultimately a 
hotel for the accommodation of those who 
would spend any time in inspecting the 
attractions of the park. In the early days 
a rude log cabin was constructed at that 
site, which later was followed by more 
pretentious accommodiutions. 

Spruce-tree House was not only the 
first building repaired but it is typical 














1. Southern end of Cliff Palace, showing Sun Temple across the canyon at the right. 2. Spruce- of the one hundred or more found in the 
pon re ‘ at the cliffs so tree House, one of the few locations in the park where there has always been abundant water. deserted canyons of the Mesa Verde. As 
‘ f their curl- }. Sun Temple, as excavatea by Dr. Fewkes; prior to his work it was a large mound covered it is the first one generally visited the 
roused grea terest throughout with trees and bushes. The use to which it was put by its builders has not yet been entirely tourist gets from this cliff house his first 
! n e forgotten race that cleared up, but it certainly was not a dwelling place. impression of these dwellings. It is 
Some striking features of Mesa Verde National Park therefore well not only to call it a typi- 
in the ear le; ition for the preset cal ruin but also to describe in a little 
vation of the abo | remains a liberal if — a . detail some of the more important fea- 
f ved for developing tures which are repeated in the others 
rouds by which one could more readily and characterize them all. The first fact 
ppt h the plat ravel about on to impress one is that this ruin com- 
its surface Prion it time the only | pletely fills the cave in which it lies. 
t e This cave is 216 feet long and from 30 
to 50 feet high. The rooms in it are 
closely crowded together and are easily 
classified into two different kinds, one of 
which is round and subterranean, the 
other constructed above ground from 
floor to roof of the cave and rectangular 
in shape. 

On examining the walls of the latter it 
may be noticed that there are evidences 
of three stories built one over the other. 
Each of these has openings indicating 
entrances, windows, and beams of the 
former floors projecting beyond the sur- 
face of the walls. In some of these rooms 
a floor is well preserved; in others it is 
broken, with nothing remaining but sin- 
gle rafters and beams. A street separat- 
ing the rooms of the ruin into two sec- 
tions extends from the front to a recess 
in the rear of the building, ending in a 
refuse heap or dumping place and ceme- 
tery. In this refuse heap have been 
found several dried-up human _ bodies 
wrapped in their burial robe, a peculiar 
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View of the Sun Temple, in its present excavated condition, as seen when 
looking across Fewkes Canyon (Continued on page 606) 
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An Old Departure in A Racing Car with Two 
Theater Building Engines 
By Dr. Alfred Gradenwitz By Victor Pagé 
FTER an evolution of VER a_ decade ‘ 
A hundreds, nay, thou- Glenn Curtiss rod 
sunds of years, the theat i Naan special motorcycle at Da 
cal art seems on the eve \ I tona, Florida, and was re 
: ‘ ‘ Bt 7 - 
of partly reverting to its 3 ! puted to be the first t 
Pte . 7 w > ” maka « l ’ 
original forms. While keep- W/E Sy h make a mile u speed ‘ 
ing intact the results of an . — more than two miles per 
unceasing improvement and minute in a wheeled vehicte 
refinement of its means of by covering the distance ir 
expression, it seems about 26 2/5 seconds rh re 
to add to these the sound ord was made by using a 
fundamental principle lost freak machine built to test 
in the course of the ages: un eight-cylinder, air-cooled 
the organic, intimate contact motor rated at 40 horse 
between the artist and his power, that had been de 
public. signed primary for ur 
In the classical theater of plane work Specially bullt 
Greek and Roman antiquity, steam cars have als OV 
the actor would move about ered the famous beach sand 
in an arena surrounded by course at speeds approach 
the crowd of his fellow-citi- Two views of Berlin’s new theater, showing how the audience surrounds the stage ing 120 miles per hour 
zens, throughout his _per- The climax is capped when 
formance feeling as one with those men and women and declamation rather than remaining, as heretofore, Tom Milton, driving a special freak car propelled by 
whose impassionate interest in the play passing before mere mimics, controlling the action, two engines, is credited with having broken all world’s 
their eves could hardly have been keener if they had The stage proper in the new Reinhardt theater only records for the mile and two-mile recently by covering 
themselves been a party to the action. The theater of the forms the decorative background; with its opening of the former distance in 23.07 seconds or at the rate of 
Middle Ages in a similar manner had its stage on 104 feet it considerably exceeds the stage of the Milan 156 miles per hour and the latter space in 46.24 seconds 
market-places and in streets and courts, and the public Scala, placed side by side with that of the Paris Grand Naturally, to obtain this high speed, ‘it is necessai 
surrounding the players would feel and live . to reduce the air resistance to as low a point 
with them. Even Shakespeure’s and Mo- i - igh es - = .<—$—__— us possible, which was done by stream-lir 
liére’s stuges were not in front but, partly at - ag: pe eee _—-— —SSaae the car in just the same manne Ss an 
least, in the midst of the auditorium, without . aoe = —_ plane fuselage is and for the same reason 
uny artificial barrier separating the artist y — All parts of the mechanism except the wire 
from his public. It was left to the court - .—— wheels are enclosed and even the disturbances 
fashion of an even later period to place the a a) q = in air flow that might be produced hee 
stuge like a peep-show in front of the specta "tay a driver’s head is taken care of in the same 
tor, who, from his seat far away from the —_ i manner as in the fastest scout planes by using 
scenery, would watch the play like the rev — a small sloping windshield in frent and 
elation of another world, to which he was a ) | ~ tapering aluminum head piece, well lek 
stranger. This isolation of the stage, truth fi with an air cushion, back of the driver so the 
to say, was attended by an unprecedented = rt ol ; y continuity of air flow is not disturbed 
evolution of the art; in order to make himself = ped as sr the projecting parts of the body 
understood to the spectators surrounding him, A ae oe “- - taal ~~ ae While the streamline enclosure of the ch 
the actor had to refine his mimics to the very : a, = e Pn ae ws ae ; sis is of interest because of the roughne 
limits of possibility. d = al i "i => ) > with which it is carried out, it is pot ne 
In the popular and open-air theaters there A iy ci Be - ee the most interesting point and « } i 
has lately been attempted something like a BS oe - = oe a radical departure from usual racing car " 
return to the origins of the theatrical art, to Sec Hand, struction practice, is in the power pia i 
the time when players and spectators still A theater of early Athens showing close contact between actors and public stallation. Reports are that the engines 
were members of one social community. The eight cylinders each, the two mbined 1 k 
spectators of the popular theater, the passion-play for Opéra. This background stuge comprises a turntable ing a sixteen-cylinder double-unit power plan Ihe 
instance, would feel as one with the actors recruited and cupola horizon, and can be lifted to any level engines are placed side by side at the front end eo , 
out of their own midst; the open-air theater tried to within a range of about 13 feet. The actual stage, chassis as is usual practice rhe engines deliver their 
transfer the play into its actual scenery in the midst however, is constituted by a fore-stage made up of power to a special rear-axle construction, each gine 
of nature. However, both afforded at most a partial 6 sections that can be raised and lowered independ- having its own clutch and driving throu exible 
solution of the problem, lending themselves only for Continued on page 610) fabric universal joints and independent shafts to 
certain, exceptional gearing in the rear axle 
types of play. A very substantial tub- 
A complete solution ular torque member to 
has been attempted by take the large drive re 
Max Reinhardt in his action stresses extends 
Grosses Schauspielhaus, from the center of the 
just opened in Berlin. axle housing, between 
The motif of the new the driving shafts, to a 
theater is to replace the suitable hinge anchor 
hermetically closed flat age on the frame cross 
peep-show stage by a member just ahead of 
space stage surrounding the front driving-joints 
the spectator and form Each propeller haft 
ing with him an organ has a brake = drun 
ie whole. Being freed mounted at its rear end, 
from the fetters of the a constricting band 
narrowly bounded tra brake working on each 
ditional stage, the actor drum, These are acti 
thus has unexpected ated by a pedal in the 
means at his disposal usual manner and pro- 
freely to move about vide unusually good 
in space, feels more control of the fast moy 
closely than ever con- ing car. 
nected with the public, No change-speed gear 
a member himself of ing appears to be used 
this public, whose inti in this unusual racing 
mate interest bears and vehicle nor is it needed 
enables him to develop because the car is mucl 
his art more freely and too powerful for street 
more naturally than use and it is not diffi 
ever. His means of ex- cult to “get away 
pression, truth to say, lipping tl clutelhe 
have to adapt them when racing. Four ca 
selves to meet the es- 1. General view of the car, showing stream-line effect that applies even to the driver's head. 2. The twin-engine power plant buretors are sed, efi 
sentials of the changed 3. Some details of the transmission system that couples the two engines to the axle. one apparently serving 
surroundings, gestures Two engines to drive one car—the latest thing in racers (Continued on page 610) 
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Solving the Short-Haul Problem 
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The Role of the Light, Narrow-Gage Railway in the Local Transportation of the Future 


By Charles F. Lang 


nd maintain such railways. This tion which gives promise of exceeding in volume the 
eel espe y true in the western part of the = rapid growth of railroad construction which followed 
l ‘ S es eve some sections of the east, the Civil War in the United States. 
‘ ‘ eS that hundreds of miles of railways It is my belief, however, that neither the standard- 
‘ nh pel nently unprofitable, and many have guage railway nor the well constructed, paved highway 
0 totally mndoned: and as a result of the atten will ever solve the transportation problem in countries 
lled to this fact by the unusual conditions grow of the Western Hemisphere. The highway will aid 
y ie war the abandonment of many more is greatly in developing the sections of the country 
vin even now being seriously considered through which it passes, just as the standard railway 
‘ ) ! Another method of transportation which has existed has done, but the development will necessarily remain 
les o wv ‘ nemorial, but which only recently has be close to the highway. The highway will also do much 
‘ ive serious consideration on the Western toward relieving the short-haul problem to a nearby 

















































local market, this short-haul having al 
‘ : I ways heretofore been one of the sources 
p HE existing railroads—with the possible conversion from steam to of loss to the standard railway. 
I | r : aes It must be admitted, however, that 
" electric motive power—are doubtless adequate, in general principle, highway construction, at least the paved 
. to conduct our long-distance transportation business for a long time to nard-certaced highwar, a oo expentive to 
aplish this || come. The finished highway of concrete or similar construction is feasible build of sufficient strength to stand up 
pot | for comparatively rich and populous districts which can meet its first cost for years under the weight of traffic which 
' ‘ ’ and supply enough traffic to make its maintenance worth while. But be- passes over it that only fairly well set- 
| last but tween these two types of transii, there is a vast gap which has never in the tled communities can afford to make the 
" uilitar || history of the world been adequately filled. Just what the gap has been and investment. In other words, the highway 
‘ “ © || why it has existed, and how it seems likely to be permanently plugged up will be largely built through communi- 
area | through one of the big lessons of the war, constitute the theme of Mr. Lang's eee amnunty SORaE Ge CeNepEs Ser one 
; vere _, 2 : é hy - purpose of taking care of the traffic which 
pense story—and it is a story which he is eminently qualified to tell, since as an thie developed territery creates. 
. ld be laid | engineering executive he is in close touch with the development which he We have then still before us the prob- 
iin um a describes.—TuHeE Epitor. lem of some cheap method of transporta- 
re ‘oute, any os tion for sparsely settled or undeveloped 
| ‘ eral IN¢ rf - stretches of territory, or for the purpose 
ve 1 \ liste d Hemisphere, is the highway. The economic value of a of connecting up large plantations or farms with 
en t ne, rit ell-built highway has been recognized in Europe since their nearest markets or with their nearest trunk-line 
‘ he ntrv to be served the time of the Romans, and it is astonishing that this railway. This problem has received more attention 
7 ‘ ‘ er mds were trans system of transportation should have received so little in South America than in North American countries, 
—— do been con consideration by the progressive peoples of South and and it is also being given serious consideration in such 
"i ‘ I I vus largely due North America distant countries as the Philippines and South Africa 
wed ere of a special oval | regret that I am not able to speak from knowledge where long stretches of country now have as their only 
el f . a ve ft 0 ties here egurding highway construction in South America, but means of transportation the ox-cart. These countries, 
t \ “ ind, moreover, these n North America, both Canada and the United States, confronted with the necessity for providing some bet- 
. feet from center to cente we have awakened to the necessity for well constructed ter means of transportation, find it difficult to justify 
. ' lished formation wedging itself ind well maintained highways, and both countries have the building of expensive highways through long 
‘ | nere rigid tl entered upon an enormous program for road construc stretches of sparsely settled country, and yet must 
mmercial reach many points considerable distances 
‘ f light ‘ Che story of the f from the few trunk-line railways in the 
loubted|y country. 
, eer historian, as It is not my purpose within the very 
owes . ‘ ‘if such a brief limits of this paper to go into the 
rapid develop engineering problems involved, nor into 
‘ d the cost either of constructing or main- 
j ’ lopment of the taining light railways, nor to compare 
yng , ’ the past such construction and maintenance costs 
ene a) iny hundreds with similar costs for standard-gage rail- 
wep uaerre les of territory ways or paved highways. It is my inten- 
' thee ' t in many coun tion and desire simply to outline briefly 
this ce opment sticks close the possibilities of this method of trans- 
, f the vay itself portation and its economy over the other 
Railwa being eve yet a new system two systems referred to. 
rtation in mistakes have The limitations of the standard-gage 
‘ ule in the building of standard railway are so evident that it is unnec- 
‘ iv li ! ich sections which (Continued on page 610) 
= — ane =) 


























t outlined in the text 


\ constru slong the light railroad 


tion scene 


their places, and the train proc 


in use in conjunction with an unimproved highway 
showing the track sections with ties already bolted in place. 


‘eeds over them The scheme in operation 


When it comes time to pave the road, the tracks will enable this to be done at minimum cost. 
These sections are moved successively off the forward ends of the cars, made fast in 
electric locomotive hauling a train of tiny hopper cars over the narrow-gage tracks. 


The Libiputian railroad which is suggested as a means for filling the gap that now exists between the service performed by the trunk line and that for which 


the highways are properly fitted 
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Three views of the wireless receiving station which permitted Secretary Daniels, aboard the battleship “‘Pennsylvania,”’ to address a crowd in the heart of New York Ciiy 


Speaking on a Battleship to a Crowd in 
New York City 

NLY recently we read in these columns of the 
remarkable work of Dr. Lee De Forest and how 
much the electrical world is indebted for his contri- 
butions. In fact, every day brings forth new 
applications of the vacuum tube, the practical de- 

velopment of which is largely due to De Forest. 
Again we are confronted with the remarkable pos 
sibilities of the vacuum tube, this time in the feat re 
cently enacted in New York City, when Secretary Dan 
speaking aboard the battleship “Pennsylvania” 
anchored in the Hudson River, heard by thou- 
sunds of New Yorkers in Times Square—the heart of 
Three-quarters of this feat was due to the 
application of the vacuum tube, and the remaining 
very ingenious loud-speaking telephone 
apparatus which has of late found wide application in 
public speaking, announcing, radio telegraphy and tel- 
ephony, and other fields. 
For the purpose of the 
tenna, fourteen feet 


some 


iels, 


was 
the city. 


quarter to a 


New York feat, a loop an- 
wus mounted on the roof 
of the lofty Times Building as shown in the first of 
the accompanying wire wound in square 
turns on a wooden framework, as here shown, forms a 
“loop” which takes the place of the usual antenna or 
aerial for receiving The “loop,” which is 
mounted so as to be swung in any direction, is a real 
directional receiver. That is to say, it receives strong 
given station only when it is point 
ing edge on. Indeed, the “loop” is the basis of the 
radio compass, which now plays so big a part in nav- 
igation. 

The station installed in the Times Building for the 
purpose of intercepting Mr. Daniels’ voice emanating 
in the form of wireless waves from the “Pennsylvania,” 
was of the standard Navy vacuum tube type, with sev 
eral stages of amplification. Current from the final 
amplifier was led to the special loud-speaking tele- 
phone facing the populace, as shown in the third view. 

The new loud-speaking telephone apparatus is a de- 
velopment dating back to our entrance into the war. 
During the various Liberty Loan drives it was em- 
ployed by public speakers for addressing large gather- 
In fact, this apparatus has several very obvious 
advantages over the loud-speaking telephone units 
placed overhead and covering a large area, one being 
in its extreme simplicity and in the point that it is 
instantly installed, and another that the 
music comes from one definite source and is therefore 
more natural. In the case of numerous telephone units, 
one sound from all and these 
sound waves by no means harmonize so there is apt to 
be considerable confusion at times. 

Schematic details of the new loud-speaking tele- 
phone apparatus appear in the accompanying drawing. 
The electro-dynamic principle has been applied in this 
telephonic receiver. An iron-clad electromagnet is pro- 
vided with a narrow circular air-gap in which exists 
a dense magnetic field. A circular-shaped, light, mova- 
ble coil is suspended in this air-gap and is firmly at- 
tached to the diaphragm enclosed in the sound box. 
When the variable currents flow through the movable 
coil it will move in accordance with the characteris- 
tics of the incoming variable currents. The diaphragm, 
being firmly attached to the coil, will reproduce the 
The construction of the electro-dynamic re- 
ceiver permits the diaphragm to move as far as the 
natural resiliency of its material will permit, thereby 


square, 


views. <A 


purposes. 


signals from any 


Ings. 


voice or 


receives waves sides, 


signals. 


giving the utmost strength to the sound waves gener- 
ated. The receiving coil of the apparatus is wound 
so as to have a direct current 10 ohms. 
This necessitates the use of a special step-down coil 
or transformer as The 


resistance of 


shown. step-down coil is 
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Schematic arrangements of components and wiring of 
the electro-dynamic loud-speaking telephone 
wound in sections to decrease the capacity effect of the 
coil. The primary winding, which is connected to the 
terminals A A, and from there connected to the radio 
receiving apparatus, is wound with about 1,500 ohms, 
direct current resistance, in nine sections.—By Ralph 

Howard. 

















The wireless hound—a radio-controlled vehicle which 
obeys its master’s wireless commands 


The Wireless Hound—An Interesting Case 
of Radio Control 
v2 be sure, 
trol. Ever 


coherer to work by 
distant 


there is nothing 
Marconi 
means of wireless waves, so 
circuits might be controlled ws desired, 
various countries have been planning and experiment 
ing with radio-controlled craft of all 

the war the Germans are said to have 
controlled motor boats 
this country by John 
recently we have 
Dutehman 


new about radio econ 


since succeeded in getting 


that 


men n 


kinds. During 
leveloped radio 
similar to those leveloped it 
Jt And only 
Herr Fokker, the 





Hays Hammons 
learned of 


how 


who did so much to make what 
she was in the air during the war, planned to produce 


thousands of small 


Germany 


crewless airplanes controlled by 


radio for bomb-dropping purposes, while the United 
States was conducting experiments along the same 
line. 

Now comes Edward F. Glavin of Yonkers, N. Y 
with a radio-controlled vehicle which represents nine 
years of persistent effort and experimentation and nu 
merous disappointments, all blended into the practical 


working model which is 
illustration. Mr. Glavin 


shown in the 


accompanying 


has succeeded in applying 


the principle of radio control to a land vehicle, which 
is considerably more difficult than that of aguati« 
craft. 

The “wireless hound,” as this bizarre vehicle has 


been termed by those who have seen it going through 
its antics, is driven by an electric motor 
has four wheels—one in front which 
ing, two wheels which turn freely on 


a center driving wheel. 


The vehicle 
does the steer 
fixed axle, and 
The electric motor is mounted 
on a pivoted frame in such a manner that its weight 
is brought to bear on its rubber-faced pulley pressing 
down on the driving wheel. 
the current for the 


Storage batteries furnish 


motor as well as for other pur 


poses, 
The control station consists of the usual tuned 
transmitter—a spark coil, telegraph key, oscillating 


circuit and aerial. Each time the key 
train of signals is sent out to the aerial of the wire- 
less hound. Each train of signals causes the deteetor 
to respond, operating a relay 
circuit in the 
cult drum carrying 
various brass strips which, when turned, make various 


is depressed, a 


and closing a secondary 


conventional way. The se 


makes use of a control or 


ondary clr 


contact 


combinations of circuits in conjunction with the brushes 
or fingers pressing down on them. Thus in the firet 
position the control 


connections for 


contact or drum may make the 
motor, The 
next position operates part of the electromagnets con 
trolling the steering wheel, so as to turn the 
to the right, while the next 
ing wheel to the normal 
straightens its course, 
vehicle to the left 
next 
the way 


necessary Starting the 
vehicle 
position resteres the steer 
position and the vehicle 
The next two positions turn the 
and straighten it out. Perheps the 
position stops the vehicle. At any rate that is 
the control operates. 

Now as each train of waves is emitted by the e 





station, the contact drum of the vehicle is 
means of an 
ment. 
fixed, so that if we are at 
the one required, it 
all the intervening positions 
accomplished by 


as may be 


electromagnetic dog-and-ratchet arrange 
Obviously, each position of the contact drum | 
position 3 and position 7 Is 
becomes necessary to @&o through 
However, this is readily 


sending out as many trains 


wireless 


necessary to arrive at the desired 


(Continued on page 610) 
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The Heavens in June, 1920 


\ New Tool for the Astronomer and Some of the Marvelous Work It Promises To Do 
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By Professor Henry Norris Russell. Ph.D. 


FL vo row parallel slits in the same plane 


distance apart, and that this whole 


s is put in front of the object glass of a tele- 
scope W h brings these two beams of light to one 
focus If the telescope is pointed exactly at the star, 

e light waves from the star will reach the two slits 
exactly the same instant, and proceed through them 

e focal point. They will reach this point, too, 

ey tly the same time, and reinforce one another, 
pre ng a strong illumination, But if we take a 
“ t dis ever so little laterally from the focal 
either side, the path of the rays from one 

slit \ be longer than from the other, and the two 
s light waves on urriving at this second point 

t nh phase If one is ahead of the other 

( lf of ive-length (or one-half of a vibra- 
tion), the two will be in opposite phases, and will in- 
erfere or annul one othe so that there will be neo 
g he corresponding point of the field For a 
Twice is tur from the starting point of our dis- 

ssion, one beam will be a whole wave-length ahead of 
other and the two will again reinforce, and so on. 

I hve esult s that the field of view will be eccupled 


ine 14 . i ‘ a At Sl6 





At 914 o'clock: June 30 
ire in Standard Time 
t be made one hour later: 12 o'clock on June 7, et 


NIGHT SKY: JUNE AND JULY 


by a series of fine bright lines or 


When local summer time is in elect 


fringes, parallel to 
ie slits and separated by dark spaces—a phenomenon 
hich is familiar enough to readers of the Screnriri 
AMERICAN, since it has been described on these pages 
n connection with various developments of pure and 
industrial science, 

With a single star this is all that we shall see; but 
star is double. The light of the 
will also produce a set of fringes. 
But if the light of the first star falls just squarely on 
he plane which contains the slits, that of the second 

ir must fall upon it obliquely except at the moment 


suppose that our 


second component 


when the second star is eclipsed by the first one. 
Though this obliquity is very slight, each light wave 


from the star affected will reach one slit a trifle be- 
It can easily be shown that 
s will displace the fringes in the focal plane of the 
umount which is greater, the farther 
apart. If we start 
fringes produced by the light of the two 
superposed, and will intensify one an- 
as we move the slits farther apart, one set 
the other, until the 
bright fringes of the one set fall on the dark intervals 


ore it reaches the other. 


telescope by an 


ie slits are with the slits close 
together, the 
stars will be 
other; but 


fringes will be displaced past 


At 9 o'clock: . 
6 o'clock 
June 2 ihern | Hor - At 8 o'clock 


between those of the other set, and fill them up, pro 
ducing a field of uniform brightness (provided, of 
course, the two components themselves are of substan- 
Knowing the distance be 
tween the slits when this happens, and the wave-length 
of the light, it is easy to calculate just how obliquely 
the rays of one of the component stars fall upon the 
slit plate when those of the other fall upon it perpen- 
dicularly, and from this the angle between the two 
rays of light—or between the two stars in the sky. 


tially the same brightness). 


What We Shall Learn of the Double Stars 

In all this deseription it has been tacitly assumed 
that the line joining the two stars (as they would be 
seen in the telescopic field if we had resolving power 
enough) is parallel to the line joining the centers of 
perpendicular to the slits themselves. If 
the line joining the two stars is parallel to the two slits, 
the fringes will remain superposed, however widely 
This may seem at first a diffi- 
culty, but it is really a great advantage. The whole 
slit-plaute is mounted on the telescope so that it can be 
plane through any desired angle 
When the fringes are sharpest, the slits 
ure parallel to the line joining the two 
stars; when they are set at right angles 
to this direction, the between 
them may be measured, as above. 

It thus 
both the distance and the direction of the 
one star from the other. The theoretical 
resolving power of this apparatus is 
twice that of direct observation, with 
What is even more 
important, it is found by experience that 
“bad 
which are so troublesome in di- 
rect observation, affect the interferome 
ter surprisingly little. The new instru 
ment therefore makes it possible to meas 


the slits, or 


the slits be separated. 


rurned in its own 


distance 


becomes possible to measure 


the same telescope. 
the atmospheric disturbances or 


seeing,” 


ure double stars twice as close together 
us Wus previously possible with the same 
telescope, and to do this on nights when 
the seeing is so poor that under the older 
plan no such would ever 
have been attempted. The gain, both in 
efficiency, is extraor- 


observations 


precision and in 
dinary. 

An apparatus working on this principle, 
though slightly different in detail, was set 
up under Professor Michelson’s direction 
aut Mount Wilson and turned upon Capella. 
The very first observations, on December 
30th of last year, showed exactly such a 
change in the visibility of the fringes as 
had been predicted, thus fully confirming 
the duplicity of the star which had been 
proven by the spectroscope. The angular 
distance between the components was ¢al- 
culated to be 0.”42, just too small to be 
resolved by direct vision in the greatest 


they telescopes. 


Later observations on Capella indicated 
a very rapid angular motion, amounting 
to four or five degrees per day; and by the middle 
of March the pair had been followed three-quarters of 
the way round their orbit. A diagram of the orbit, 
with numerical data, was exhibited by Professor 
Michelson at the meeting. Though the full details are 
not published, it may be mentioned that the maximum 
separation is about 0.”05, and that the true distance 
of the components is very nearly 100,000,000 miles. 
This is certainly a triumph for the new method at 
its very start. The future possibilities are great, alike 
in the study of telescopic double stars which at times 
get too close together to be seen with the existing 
instruments, in the discovery of new close pairs, and 
in the investigation of spectroscopic binaries. Profes- 
sors Michelson and Hale plan the construction of an in- 
strument working on the same principle, but without 
the intermediary of the great telescope, and in which 
the slits can be set still wider apart, permitting the 
measurement of even closer double stars. There is 
good reason to hope that, when this is perfected, it may 
even be possible to measure the angular diameters of a 
few of the brightest stars—using the same principle, 
but letting the light come from opposite sides of the 


Continued on page 611) 
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A single vast irrigated cotton field, of 26,000 acres, in which is grown a special, long-fiber cotton for automobile tires 


Cotton for Automobile Tires 
A SMALL gray insect, less than a quarter of an 
4 inch in length, brought to the United States an 
industry worth millions of dollars and gave employ- 
If the boll-weevil had 
not visited the South Sea Islands in 1917 and destroyed 
a large part of the cotton crop, it is probable that the 
possibilities of this country for long-fiber cotton culture 
would not have been discovered for many years to 
come, The embargo placed by the British Government 
upon cotton imports from the Orient, although it hast- 
ened the attempt at the production of special long 
tiber cotton in the United States, was not the primary 
inducement. Mainly to the boll-weevil, and to a less 
extent, to the exigencies of the wur, we owe the fact 


ment to thousands of workers. 


that a cotton equal if not superior to that grown any- 
where in the world is being 


1912 Salt River Valley ranches raised 240 bales, which 
increased to 6,200 bales in 1914. Not much was raised 
for the next three years, but in 1916 some 3,400 bales 
were produced. 

In 1917, because of the shortage of long staple cotton 
due to the above causes, the Goodyear Company 
undertook the development of a cotton plantation in 
the hope that the variable qualities of the open mar- 
ket might be overcome and the future supply of the 
company be assured. The development of two great 
cotton ranches was undertaken on a truly. gigantic 
scale. More than 2,500 men and 1,100 mules were set 
to work making ready 6,000 acres of desert land which 
was cleared only after the hardest kind of labor. 
Planting was begun, and under the direction of the 
best cotton growing experts an efficient system of irri- 


Completing the Battleship ‘‘Tennessee”’ 
HE battleships “Tennessee” and 
former building at the New York Navy Yard and 
the latter at Mare Island, San Francisco, will be the 


‘uilfornia tive 


last of our battleships to mount the fourteen-inch 
gun in their main batteries With their completion 
we shall have eleven capital ships armed with this 
very effective weapon, Four, the “New York,” “Texas, 
“Oklahoma” and “Nevada,” carry 1 fourteen-in 
guns: the “Pennsylvania,” “Arizona, ‘Mississipp 


“Idaho,” “New Mexico,” “California” and 
carry twelve fourteen-inch guns, mounted in four thre« 


Pennessei 





produced in Arizona, where, 
in the Salt River Valley 
2S) acres of cream-col 
ored bulbs now bloom with 
cotton fiber that averages 
one and eleven-sixteenth 
nehes in length. 

Cotton production in the 
Salt River Valley plantation 
hus increased from 15,000 
bales in 1917 to 37,000 bales 
last year. It is expected 
that the output in 1920 will 
be 50,000 bales, which will 
be about one-eighth of the 
total production to be used 
in the manufacture of au- 
tomobile tires. Not every- 


body understands the asso- 
ciation between cotton and 
automobile tires; yet cot- 
ton promises to remain in- 
definitely as indispensable 








gun turrets. The dimensions of the “Tennessee” are 
length overall, 624 feet; beam, 97 feet 344 inches 
maximum draft, 31 feet, and speed, 21 knots Phe shij 
is of truly handsome appearance with her long for 
deck and clipper bow 
One of the most interest 
ing features is the metive 
power, which is generall 
similar to that of “Ne 
Mexico.’ The current 
supplied by two turbo-gen 
erators to four uaiternat 


eurrent motors on four pr 


peller shafts This type of 
drive gives great flexibilit 
in handling the Shin, wane 
POSSESSES tueticul ndvan 
tages which have endered 
it popular with the officers 


of our navy both ashore and 
afloat. 

rhe armor plan is unusu 
ally heavy, 
fourteen-inch belt, elghtes 


calling for 


inches to nine inches on the 
turret, 


fifteen inches 


nine inches on the bases of 





the funnels, and sixtes 





an element in tire-making 
as is rubber. The average 
amount of cotton which goes 
to the making of a pneu- 
matic tire is four pounds, and with the increased use 
of pneumatic truck tires, which require more material 
hecause of their larger size, the average will begin to 
run about five pounds to a tire. 

Until 1910 none of the particular type of cotton de- 
sired for tire manufacture was grown in the United 
States. Then the Government agricultural scientists 
planted the brown Egyptian seed and the adaptability 
of this grade of cotton to the soil of certain regions of 
the United States became firmly established. The 
Pima and Yuma varieties have been developed from 
the original sakalarides Egyptian grade. These two 
kinds take their names from the location of their ex- 
perimental growth, one being developed near the city 
of Yuma and the other on the Pima Indian reserva- 
tion. Once it had been started the growth of the 
cotton raising industry in this district was assured. In 


Displacement: 32,600 tons 


Speed: 21 knots. Guns: twelve 14"; fourteen 5 
tower 16’. 


gation was built. The deep-well system of irrigation 
is used on both the Goodyear and Litchfield cotton 
ranches. These wells are from 150 to 300 feet deep, 
und the water is raised by electric power from the 
power station at the Roosevelt dam 84 miles distant. 
The total today under cultivation is 28,000 acres, and 
the water is distributed by 70 miles of ditches, of 
which 20 are cement lined. The irrigation is done from 
April to September. This irrigation requires great 
care, since over-irrigation will bring too much plant 
and too little cotton, 

The success of the Salt River Valley venture has 
encouraged the company to develop cotton growing in 
the Imperial Valley of California, and to this end 
arrangements have been made for the selling of Egyp- 
tian cotton seed to ranches and for the purchase of 
a large portion of the crop of this valley. 


Armor: belt 14° 


turrets 18" to 9"; conning inches on the conning tewer 


The protective deck is about 


U. S. S. Battleship “‘Tennessee”’ completing at the Brooklyn Yard three inches in thickness, 


and above that are othe 
steel decks whose thickness varies according to the 
vitals of the ship which are te be protected. In addi 
tion to the twelve fourteen-inch guns, the “Tennesses 
mounts fourteen five-inch and four three-inch wnt 
aircraft guns, and is provided with two twenty-one 
inch submerged torpedo tubes. 

Apart from the heavy battery and extensive armo 
protection of the ship, the “Tennessee” remarkable 
for the completeness of her anti-torpedo protection 
which consists of several longitudinal bulkheads, ex 
tending on each side of the ship between the outer 
shell plating and the longitudinal bulkheads enclosing 


the magazines and botler and machinery spaces, This 
protection is intended to serve the same purpose as 
the bulge which is used on the British ships, for, like 
the bulge, it is extensively subdivided to localize the 
disruptive effects of the gases of a torpede explosio 

















The town and cotton ranch of Goodyear, Salt River Valley, Arizona 
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Inventions New and Interesting 
A Department Devoted to Pioneer Work in the Arts 
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The Strength of Concrete Slabs 
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4 safety razor blade, held in a suitable 
helder, makes an excellent ripping tool 


New Type of British Airplane 


Engine 

TIVE repor omes from Manchester, 
| l land, that tests have been com- 
eted there ( William P. Durt 
i new type of airplane engine 
ll be silent, and from which 
lunge e in ‘ r has been 
‘ Ihe ests were made on a 
erted engine that had been pre 
oper ited on the Otto cycle 

stem 
\ present the exhaust pressure of 
he gases is very high in ordinary air 
plane engines, producing considerable 
wise Under the system used in the 
lewles and Durt ll engine, the ex 


haust gases leave the engine at 144-pound 
pressure per square inch, which results 
With so great a 
temperature, it is 


in “silent” operation. 
reduction of the 
claimed to be impossible to get a flame 
from the exhaust in any circumstances, 
The further 
heavy crude oil can be used in these en- 
gines, and that full power can be pro- 
duced at altiiudes up to 20,000 feet. 


claim is made that cheap 


How the Inventor Is Helping Us 
Keep Clean 
oe Great Britain come the two 
ideas shown in the accompanying 


pair of illustrations. The first is a slot 


“Fish Scaling” in Enamels for 
Sheet Steel 
MONG the investigations being con 
ducted by the Bureau of Standards, 
Department of Commerce, is that with 
view to the elimination of “fish sca! 
ing” in enamels for sheet steel. A re 
cent report says: 
The jumping off of small particles of 
enamel, which results 
known in shop practice as “fish scaling,” 


in the defect 


is probably the most serious defect to 
which enamels for sheet steel are sub 
jected. It intermittently in 
practically all the plants manufacturing 
this class of material in this country 
and entails losses running into millions 
of dollars to the manufacturers. At 
the request of the Metalware Manufac 
turers’ Association of America, the 
Enameled Metal Division of the Ameri 
can Ceramic Society, and of a large 
number of individual manufacturers, 
the bureau is carrying on a comprehen- 
sive research in an endeavor to discover 


occurs 


the cause or causes of this defect and 
the methods of controlling and eliminat 
ing it. 

Up to the present time the bureau ha: 
made 90 melts of enamel comprised ot 
21 different compositions. These have 
been subjected to various treatments in 
firing and melting and have been ap 

















Slot machine for dispensing towels, and the soap leaves and paper towels 
of a new British toilet set 


which has been widely in- 
talled by one of the English railroads 
n their coaches, in order that passen- 


nechine 


vers might secure a clean towel on pay- 
nent of one pence. The towels are held 
n trays and drop out of the machine 
ufter the fashion of exposed plates in a 
mugazine camera. The second illustra 
tion shows a compact soap and towel 
set now being used by many English 
ladies who are in the habit of traveling 
a good part of their time. The set com- 
prises a book of soap leaves, each leaf, 
when dissolved in water and rubbed 
between the hands, being sufficient for 
cleaning the hands of one person, as 
well as a number of paper towels. The 
entire set fits in a neat flat pocketbook 
which can be readily carried in the 


handbag or grip. 


When the Safety Razor Blade 
Speeds Up Ripping 

F one of your safety razor blades 

seems dull, Mr. Husband, the good 
wife may be the guilty party. These 
blades make excellent knives for ripping. 
A recent perfection is a knife utilizing 
safety-razor blades for this very pur- 
pose. By unscrewing the handle of 
knife the blade is released and can be 
removed. It is small enough so that its 
presence in a workbasket does not in- 
terfere with other contents.—By K. H. 
Hamilton, 


plied in various ways to several kinds of 
steel. In all, over 4,000 sample enam- 
eled plates have been made up to date 
This work has demonstrated that one of 
the most important factors in the pro 
duction of fish scaling is too severe heat 
treatment in the firing of the enamel. 
Excess heat treatment may consist of 
firing the enamel at too high a temper- 
ature or of holding the enamel in the 
furnace for too long a time at a given 
temperature. Other important factors 
are the composition of the enamel, the 
physical and chemical characteristics of 
the underlying metal, the method of 
melting the chemical mixtures used in 
making the enamels, and the shape and 
weight of the pieces enameled. 


Animated Lamps for the Window 
Display 

deen all is said and done, the best 
i window attraction or animated ad- 
vertising display is something that 
moves—and that something attracts 
most attention when it is brilliantly il- 
luminated. 

Working along these lines of proven 
advertising efficiency, Edward A. Diet- 
erich of New York City, has invented a 
most novel system of window attrac- 
tion. As will be noted in the accom- 
panying illustration, this system con- 
sists of a number of incandescent lamps 
mounted on oo wire-wound belt which 




















Electric lights travel in all sorts of twists 
and turns with this display device 


travels .urough special U-shaped blocks 
forming a continuous channel, and a 
suitable driving mechanism for the belt. 
In this case the driving mechanism is 
simply a hand crank; but in regular 
commercial installations an electric mo- 
tor would supply the motive power. 
The channel, being made up of numer 
ous sections, is quite flexible, with the 
result that it can be twisted and bent 
into any desired shape, and accordingly, 
the lights will travel through the same 
shapes and twists. The lamps get their 
current through the special wire-wound 
belt on which they are mounted, and are 
at all times brilliantly illuminated. 


How Much Has Been Used and How 
Much Returned to Line? 


ERE is a watt-hour meter that will 

accurately measure the energy con- 
sumed in driving the electric train, and 
the energy returned to the line through 
regenerative braking. It has two cyclo- 
meter type dials upon which these read 
ings are shown. These meters are be 
ing imstalled on ten of the new electric 
locomotives of the Chicago, Milwaukee 
and St. Paul Railroad. Separate rec- 
ords of the motoring energy and the re 
generated energy are shown, so that it 
will be necessary to take readings onl) 
at the beginning and end of the run. 
It is claimed that the results are ex 
act instead of approximate as in pre- 
vious practice.—By G. Orb. 
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Electric locomotive meter which record 
power consumed and power 
returned to line 
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Lhe captains of industry have risen from the rank and file 
through sheer ability to recognize the modern way of doing 





the old job 






Core baking 
oven 


Electrically heated 
glue pot 


| Self-regulating solder 
pot 


General Office 
Schenectady, NY. 
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Melting Brass Electrically 


IKE a giant kettle, the electric 
furnace melts brass to a fluid 
with its clean intense heat, evenly 
distributed, perfectly controlled. Its 
use has revolutionized the alloying 
of metals, because electric heat can 
be brought to any temperature and 
kept there indefinitely. It elim- 
inates the impurities caused by 
volatile matter and does away with 
costly reclamation of metal from 
slag. Electricity produces a “soak- 
ing” heat which penetrates every 
atom of the metals and combines 
them into a uniform mixture in 
a comparatively short time. It 
even permits the use of several 
temperatures in different parts of 
the same furnace, under automatic 
control, so that metallurgy, so im- 
portant a factor in making metals 
for various purposes, has become 
more accurate, more precise, and 
therefore more dependable. 










While the electric furnace is 
perhaps the greatest benefit to 
industry, it is only one phase 
of electric heat application. The 
electric oven that bakes cores 
quickly, thoroughly, and without 
loss by cracking or burning; the 
electric glue pot, melting pot, 
soldering iron, muffle furnace, 
sherardizing drum, japanning and 
enameling ovens—these are all 
proving invaluable in many broad 
fields of manufacture. 


In electric heating, as in every 
other branch of its activities, the 
General Electric Company does 
not content itself with making one 
or two kinds of equipment. It 
covers the entire field, from largest 
to smallest device, so that any 
problem, however tiny or complex, 
may find a satisfactory solution 
in the hands of G-E engineers. 


Sales Offices in 29-37 
all large cities 
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ecently Patented Inventions 
ae) ; f Recently Patented Mechanical and Electrical Devices, 


Farming /mplements, Et 


iving a slot through which the light may 
illuminate the gias ind the water. 
Machines and Mechanical Devices 
UNLAIADING MECHANISM RK i AL- 
\ ! \ 1’ rhe invention relates 
provide an unload 
ha anged to unload the pumps 
i pumping water or 
t id in a " ilator or other device 
nas the fluid | ped into the accumu 
ator wche maxim Another object is 
Luse pump to pump fluid into the ac 
rulate s soon as the fluid therein drops to 
predetermined ar | 
Medical Devices | 
FOOT PRESSURE REFLECTOR. — A. 
Smirn, J 2009 7th Ave. New York, N. Y. 
th ivention ates generally to surgical 
ur and more particularly to a device 
idapted for use by pediatrists, chiropodists, 
ind orthopedic doctors in examining foot ail 
ents such as Morton, toe, weak and flat feet, 
ind to enable them to make a proper diag 
m 
Musical Devices 
DIAPHRAGM I. E, Butow, 163 13th St., 
Brooklyn, N. Y ‘Ine invention has particu- 
jlar referen io the construction of the sound 
oxes oO eproducer of sound-recording ma 
} chine Among the objects is to provide a con 
struction of the diaphragm whereby it is expe 
|} dient to record and reproduce the tones of the 
human voice or other familiar sounds in the 
most faithful manner 
Prime Movers and Their Accessories 
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COMBUSTION 





MAGNETO FOR 
ENGINES I 


Saint-Crervals 


INTERNAL 
MALIVERT, 17 
rhe 


magneto pole 


Paris, France 


ovides in an ignition 


iated with the armature, and mova 


eces in a novel relation to each 
to the pole pieces of the armature, 
yme being overcome certain dis 

incident to the usual construction 
tion of high tension magnetos in 
the ignition spark 


Pertaining to Recreation 








PLEASURE MACHINE Il. WILKENS, 620 
ith St Norfolk, Va The invention relates 
amusement devices such as are commonly 
perated at seaside or other amusement re 
| sorts More especially the invention com 
prises a frame structure rotatable around a 
ertical axis and within and above a station 
i annular trackway and having associated 
with the rotatable frame a number of carriers 
or passengers movably supported upon the 
trackway and caused to be actuated thereover 
by means that causes the rotation of the 
frame work 
Designs 
DPSIGN FOR A POWDER CONTAINER 
OR SIMILAR RBCEPTACLE.—. S. Hum 
IRFY, © Manhattan Can Co., Bush Termi 
nal No, 10, Brooklyn N, Y¥ 
DESIGN FOR A CAP FOR A POWDER 
CONTAINER.—", S. Humpiurey, c/o Manhat 
it Can Ce Bush Terminal No. 10, Brook 
| vw y 
| DESIGN OR AN ARTICLE OF MANU 
ACTURI I M. I Warner Mfg 
‘ 2 I Jnd St New York, N. ¥ 
We wish eall attention to the fact that 
ve are i [x nder competent serv 
es in ‘ it or trade-mark 
Ou s of mechanical, 
i and h ts thoroughly 
d » prepare d prosecute all patent 
| cations, irrespective of the complex na-| 
of the subject-matter involved, or of the 
st d, technical or scientific knowledge 
red thers 
W ls have associates throughout the 
vorld, who assist in the prosecution of patent | 
d trade-mark applications filed in all coun- 
foreign to the United States 
MUNN & CO., Solicitors of Patents | 
Woolworth Building NEW YORK | 
rower Building, CHICAGO, ILL 
Selentifie American Bldg., WASHINGTON,D.C. 
ifobart Building, SAN FRANCISCO, CAL. 
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The Overhead Cable Crossing 


Continued from page 594 


The original plan contemplated using 
the main steel cables as transmission lines 
their insulation from the 
means of designed 
However, the insulators were 
that it 
to use the steel cables as messenger lines. 
That is, 


and effecting 
towers 


insulators, 


by specially 


was decided 


not ready in time; sé 


the steel ropes serve as a means 


' 


of suspension for stranded copper con-| 
ductors. At intervals of 250 feet, the 
copper lines are supported by suspension 


insulators having eight units in a string. 
This feature is a departure from the first 
conception but it has proved so success- 
ful that it will probably lead to a fur- 
ther modification of original plans. 

Part of the submarine crossing was to 
ve maintained standby until such 
as a second, a duplicate, overhead 
Those in 


as a 
time 
crossing should be constructed. 


| control have concluded that their experi- 


ence demonstrates the feasibility of using 
the present crossing for two circuits. If 
scheme can carried out success- 
fully, a great deal of expense 
saved. Two alternatives are in view. 
accordance with one, the steel cables 
would one circuit and the copper 
other. The alternative pro- 


this be 


be in 


lines in the 


| vides for carrying two copper conductors 


on each steel rope. To carry out the sec- 
ond plan, light triangular frames of steel 
or would attached to the 


aluminum be 


steel cables ut 


will be| 
In | 
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parallel to itself would stress the top 
122,000 pounds. Taking everything into 


consideration, the engineers calculated 
that the maximum compression on each 
front leg would be 575,000 pounds, and 
the maximum uplift on each rear leg, 
233,000 pounds. Under maximum load 
the towers do not remain absolutely ver- 
tical, the calculated deflection being 4% 
inches. 


The Architecture of the Molecule 


Continued from page 596) 


stants, and even more so in predicting 
the properties of unknown compounds or 
those which have not been subjected to 


determination, Examples could be mul- 
tiplied, but this seems hardly necessary. 

Another application of the theory en- 
ables one to ascertain whether or not cer- 


tain chemical compounds can exist. Let 
us, for instance, investigate the hypo- 


thetical hydrocarbon CH,. Here we have 
four available electrons from the single 
carbon atom, and six from the six hy- 
drogen atoms—ten in all. Since it takes 
at least twelve electrons to make two 
octets, n here may only be 1, and with 
e = 10 as just seen we have: 

p= % (8 — 10), 
whence p = 1 and the proposed com- 
pound cannot exist. Of course this par- 
ticular example makes no contribution of 
new knowledge, since on grounds of val- 


| ence the proposed substance could not ex- 


intervals of 200-500 feet, | 


and the copper lines carried by suspen- | 


ends of the frames. The 
installed are built up 
on a stranded core of 30 wires. The en- 
veloping strands are six in number and 
19 wires. Plow steel, gal- 
the material. 

The cables normally clear the river 
during high water by 175 feet. The en- 
tire weight of each cable is nearly 30,000 
pounds. It readily be understood 
that the piers on which the towers stand 
weights to sup- 
towers themselves being quite 
the addition of steel and 

lines. Consequently, the founda- 
had to be provided for with 
and thoroughness. Preliminary bore holes 
put down to a depth of 100 feet showed 
but a very fine white sand with 
un stratum consisting of sand 
mixed with clay. It was judged difficult 
to use piles satisfactorily in this material 
for foundation purposes; and objections 
were entertained as to the possibility of 
mat foundation. These 
excluded, the choice fell upen open cais- 
son piers. 


the 
how 


from 


cables 


sion 


steel 


each contains 


vanized, is 


will 


have considerable 


port, 


very 
the 

heavy without 
copper 
eare 


tions 
nothing 


occasional 


u sure systems 


An orange-peel excavating bucket dug 
the material from the inside and thus 
let the growing weight settle down lower 


und lower through the sand until a pene- 
tration of 40 feet had been attained. 
Rich concrete was poured fill 
tapered bottom of the hole, and ordinary 


to 


concrete to fill the main portion. This 
foundation work was carried out with 
less difficulty on the north side of the 
river. On the south side, numerous 
boulders, some of them too large for the 


the | 


bucket, were encountered. The blasting 
of the big fellows required the unwater- 
ing of the caissons as a preliminary to 
drilling the blast holes and charging | 


them. The total load each group of four} 
piers had to support was estimated at 
530,000 pounds. Of this total, 350,000 


pounds belongs to the tower itself, while | 


180,000 pounds is the downward thrust 
due to the cables. 

The Canadian winds at times blow with 
a strong urge, and this is naturally true 
of the Laurentian Valley of other 
sections. It was estimated that the 


towers would have to be capable of with- 


as 


| 
} 


standing a horizontal thrust by the wind | 


amounting to 400 pounds per foot of 
height. The stress on the cables due to 
wind would produce, it was calculated, a 
horizontal thrust at the top of the tower 
perpendicular to the line amounting to 


26,000 pounds. The pull of the line 


ist, hydrogen being univalent and carbon 
at most quadrivalent. sut more 
rate examples might demonstrate the non- 
existence of compounds which on other 
grounds could not be ruled out; while 
even in the case chosen for demonstration, 


elabo- 


the present theory and method seem to 
go a little farther back toward ultimate 
causes than the bald assertion that a 
single carbon atom cannot hold on to 


more than four atoms of hydrogen. 

A more elaborate extension of this tech- 
nique is found to account for the phe- 
nomena of isomerism, The theory also 
harmonizes with the known facts of stere- 
oisomerism. 

A few other examples of the working 
of the theory are shown in our illus- 
trations, The molecule of water is 
with the hydrogen nuclei, each 
of which has supplied a_ single elec- 
tron to complete the octet of which 
the six available electrons from the oxy- 
gen atom form the foundation. The 
molecule of hydrogen peroxide, of course, 
has fourteen available electrons grouped 
Other diagrams are self- 


shown 


into two octets, 
explanatory. 

The elaboration and further applica- 
tion of this theory will undoubtedly ex- 
tend our horizon in the twin sciences of 
physics and chemistry. As a working hy- 
pothesis it gives promise of much tech- 
nical usefulness, especially in the field of 
research. Those who are interested in 
further details than it has been possible 
to give in these pages are referred to the 
Journal of the American Chemical 
ciety, Vol. XLI, Nos. 6, 10, Vol. XLII, No. 
2: to the General Electric Review, Vol. 
XXII, Nos. 7, 8, 9, and to Chemical and 
Vetallurgical Engineering, Vol. XXI, 
No. 2. 


So- 


Ancient Remains in Colorado 
Continued from page 598 
cloth made of fiber of the yucca in which 
were woven feathers of the eagle and tur- 
key. These human remains are not mum- 
mies like those of Egypt, but simply hu- 
man bodies which had dried up, owing to 
the fact that no moisture had penetrated 
into the depths of the caves since they 
were buried. This was not, however, the 
only place where burials occurred, for in 
the floor of one of the rooms was found 
the body of a man who appeared to be a 
priest, surrounded by the insignia of his 
sacerdotal office. In other rooms were 
the mills on which the maids formerly 
ground the corn, still standing in the 
places where they were left when the 
(Continued on page 608) 
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ASK YOUR 
CONSULTING 
ENGINEER 





Pari of an in- 
dustrial piping 
equipment in a 
large industrial 
plant in New 
Bedford, Mass. 


Defying The Printed Page 


GINCE the days of the old-time guilds, all stu- 
dents of the industrial arts have remarked on 
the curious fact that knowledge flows easily from 
workmen to workman because the object lesson 
is before their eyes and under their hands. 


by year discovered and left behind. Better prac 
tice in engineering design and installation year 
after year accumulates and is handed down as 
experience. 


Why forego the advantages, obvious to practi: 
cal and theoretical men alike, of the best skillofa 
progressing organization with such a background 
of experience? The Grinnell Company would 


But this same knowledge defies the printed 
word or dies on the printed page. 


To this trait of human nature we attribute the 








growth through 70 years of the Grinnell organi- 
zation in the field of Industrial Piping. Such ex- 
change of knowledge is the basis of our experi- 
ence. Shortcomings of earlier practice are year 


not be today the largest organization in the In- 
dustrial Piping field, if thousands of others, like 
yourself, had not seen the soundness of this 
point of view. 


IF ITS INDUSTRIAL PIPING, TAKE IT UP WITH GRINNELL COMPANY 


Automatic: Sprinkler Systems 
Pipe Bending, Threading and Fabricating 

Compressed Air Lines 
Piping for Acids and Alkalies 


GRINNELL 


EXECUTIVE OFFICES 


Steam, Hot Water and Gas Heating 

Fittings, Pipe, Valves 

Water Supply Systems 
Hydraulic Piping 





Power and Related Piping 
Welding Process Piping of all kinds 

Constant Level Size Circulating System 

Gordon Dryers Safety Fuei Saver 


PROVIDENCE, R. I. 


OFFICES IN ALL THE LARGER CITIES OF THE UNITED STATES AND CANADA 








all 
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Ancient Remains in Colorado | 


——__—— - Continued from page 606 


Cc WV — | | dwelling was abandoned, and not far} 


. | 
away were corncobs and other food re-| 








' 
| mains associated with pots that had been | 
used in cooking their food, and the ovens 
with smoke adhering to the walls. There 
} were also found various types of stone 








implements; in fact all kinds of utensils 
and implements illustrating the secular 












H| life of the people who had disappeared | 

A0f | sscmr meattasr. "ie crimes 2 «| Keene the 

| primenagarth should not be evertoched, . p ~Z 

| wre ba pe orcas int heir de ae driver dry 

| nasa aa cer te satay elegy yeh You leave hydroplaning to 


the “flying boats” when Garco 


| prints of which were still to be seen, and | 














Williams’ Superior Drop-Forged Machinists’ 


‘i or families, so united that they prac Generel Achestes & Rubber Co. 


tically cover the whole floor of the cave, 
the roof of which towers high above. In Charleston, S. C. 

| the earliest settlement when the first col-| NEW YORK CHICAGO PITTSBURGH 
onists sought this cave for their homes 


] Send for Machinists’ Tools Booklet we may well believe that their number = 
| |. H. WILLIAMS & CO was small and families limited in size, —S CY 


painted white above and red below, with is on your brake drums. 
Lif rude figures of butterflies and birds. For Garco keeps you out of 
| About two miles and a half from the damp places. It has plenty 
Spruce-tree House is situated the largest of strength in reserve for the 
cliff house in the United States, known as unexpected. 
| Cliff Palace. This fanciful name was 
(jive a good workman better tools and he be- given it by its discoverers in 1888, but of Good materials; honest, know- 
comes ¢ better workman. course the building never was a palace in how workmanship are in every 
| the ordinary acceptation of the term. It strand of the Garco fabric. 
. Better equipment means increased production. | was a community dwelling composed of The reliable supply shop has Gasco, 
| many rooms inhabited by numerous clans 


| Tools have kept pace with the needs of produc- 
tion for nearly half a century. 











4 | These families were governed by what is As) B E ° Tos 
j The Drop-Forging People” | called the mother right—that is, the own- BRAKE LINING 
28 8. Clinton St 28 Vulcan St. 28 Richards St. | ership of the house was vested in the . 
Chicago, Il! Buffalo, N.Y, Brooklyn, N. Y. | clan which the oldest woman controlled, Weber ‘Of at-* eo) cd ale) 


When her daughters, if she had any, were 
married their husbands who were of a 


Williams’ Superior Re-Turning Tool 







Ea 











different clan came to the house of the 

hj Drop-Forged Mechiniste’ Toots é mother-in-law to live and rooms for the| Ne Filing 

| — - ee — == § necommodation of the new family were No Offsetting 
eS : ; OS ee eer ae Zs eee built near the maternal dwelling. It thus pe 





happens that the original clan dwelling | gyynsall pins abso- 
becume a nucleus of the future pueblo | lutely round on 
which was uugmented in size as time que soseeae a 
went on by new families which united | centers. As 
with those already living there. When 
these families domiciled in the cave in- 
creased in size by the birth of children, setting. 

the whole cave floor in the course of time wen etSee santa uf soserecy anny other knownmethod. 
was covered with dwellings united, and 


It will soon save its cost in any Tractor or Automobile Re- 
assortment cutting tools are furnished. 
Trees ee a he | automobiler 





ivail: » sites for Ww ilding ‘re of of th ¥ 
’ — 2 for Be Ww ae we wilde the pine of mast | the popuine 
eX\iausted, At such a time there was SAWYER-WESER TOOL mre. co. 


only one thing to do as the population 353 S. Alameda St. bee Angeten, Cal. 


ARD RU BBER 1 1S used for gun increased, and that was to erect houses 


butts and pistol grips by all the on the roofs of those already existing 


great manufacturers of fire arms through- the cliff dwellers were obliged to construct RESCENT 
out the country because— soared eee Cay, she Seve See, BELT FASTENERS 


r to be protected by the cave roof. 





There is no material which excels or Naturally these superposed rooms con “Make Good Leits Ur jive Bett er service 
i . be entered only by balconies or by adopt- 

saialaey equals it for the te eres ° ing a terraced arrangement. There is , Desa prin 
And these manufacturers have found every probability that each clan or social J) pelt shorten the feof your 

the sixty-nine years’ experience of Amer- unit like a family is now indicated by the I Soin voor batte wien 

ican Hard Rubber Co. to be just as im- circular subterranean room or council : 

: . = chamber, and that the population of Cliff IB and casi ched and, one on 
portant a manufacturing factor as the Palace may be estimated from their num- 4 ize'G ay Pp == 
use of their product. ber. There are 23 of these units in Cliff u f ee ir 

You incur no obligation by writing for Palace, and allowing 20 people for each ik . Crescent Belt lt Co. 
information clan the population would be about 600 = 381 Fourth Ave., New York, U.S.A. 
‘ people. 82 Front St 5 ny -- 


As we look across the deep canyon west 
of Cliff Palace an extraordinary shu) ————EE — aes : 
0 dhe aes on top of & great promen- For the Highest Prices coh wo Sie test. 

7 iat forms its rim. This mysterious jewelry, platinum, diamonds, watches, old go!d, sil- 
building is not a cliff house, but is unique | ver. War Bonds and Stamps. Cash by return mail. 
among the ancient buildings in North eee eee ete ttt, eke 
America. From a distance it resembles _ - 
a huge tower, but on nearer examination 
is found to have a D-shaped form of 
finest masonry 131 feet in length with 
| walls in places rising 12 feet high. In the 
spring of 1915 the site of this building 
wus occupied by a mound of stone a [SOUTH "BEND LATHES 
earth overgrown with a thick undert |] shed in 1906 Over 19,000 South Bond Lathes im me 
brush, out of which rose several pine and For the Mochine 
cedar trees, one of which was especially ond ape Shap 

: pss : LOW IN PRICE 
| Conspicuous. A superficial examination 18 in, to 24 in. swing 
of the surface of this mound showed the Sages crap Sues 
existence of many cubical stones well ing prices on entire hoe 
fashioned and dressed by human hands, 
showing the markings of pecking stone 
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Ran a Lathe 

80 page book 
For 10c Postpaid 
Coin or Stamps 


South Bend Lathe Works 
421 Madison St., 
Senth Bend, Ind, 
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PATENTS 


= Fk YOU HAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to Munn & 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. = 
= All communications are strictly con- = 
= fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us in many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, ete., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN 
contains Patent Office Notes. Decisions of 
interest to inventors—and particulars of re- 
= cently patented inventions. 


MUNN & CO., 


Woolworth Building, 

Tower Building, 

Scientific American Building, 
Hobart Building, 
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SOLICITORS 
OF PALENTS 
NEW YORK 
CHICAGO, ILL. 
WASHINGTON, D. C, 
SAN FRANCISCO, CAL, 


Annual Subscription Rates 
Scientific American Publications 


Scientific American (established 1845) one 
year 
Scientific 
1876) one reer ss 0:9. sates 
Postage prepaid in United States and posses 
exico, Cuba and Panama. 


$5.00 


ear 


Foreign Postage 
Scientific American $1.50 per year additional. 
Scientif American Monthly T2c per year ad- 
ditional, 
Canadian Postage 


Scientific American 75c per year additional 
Scienti American Monthly 36c per year addi 
tional 
The combined subscription rates and rates to 
foreign countries, including Canada, will be 
rnished upon application. 
Remit by postal or express money order, bank 


draft or check 
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Advertising in this column is $1.00 a line. | 
No less than four nor more than 12 lines 
accepted Count seven words to the line. All 
orders 1 Sa 


accompanied by a remittance 


AGENTS WANTED 
AGEN TS—#40-$100 weeklv; free 
can put on store windows; 
neral agents. Metallic Letter Co., 
Street, Chicag« 


samples, gold sign 
liberal offer 
iS1X N. Clark 


AUTOMATIC MACHINERY 
invented and designed F. M 


any purpose - ° 
O, Box 108, Chicago, aud Tribune 


For 
ASHLEY & CoO., P. 
Bldg., New York. 


BUSINESS OPPORTUNITIES 
SUBSTANTIAL Manufacturing Corpor 
capable men to establish branch and manag 
$300 to $1500 nec ssary. Will allow expenses to Balti 
more as explained. Address, Treasurer, 416 N. Howard 
St., Baltimore Md. 


ation wants 
salesmen. 






FOR SALE 
rWO different U. S. Patents foran unskid device on 
wooden rims of commercial auto trucks from 1 to 614 
ton capacity For Frank Huda, 


particulars address 
469 Division Street, Perth Amboy, N. J 


FOR SALE 
A. 43 tooth translating gear-wheel will turn your inch 
screw thread cutting lathe into metri« U. S. Pat. No. 
1318045 to Jos. Becker. Address—E. Becker, 1315 Fair- 
mont St., Washington, D. C. 


PATENT FOR SALE 
I AM the patentee of a wind-mill gearing which I wish 
to sell or manufacture on a royalty. The gearing is 
practical and valuable as it utilizes the pressure of the 
wind instead of creating friction. Any one interested 
address G. W. Roberts, P. O. Box 34, Menard, Texas. 





TO INVENTORS 
LET us make your models or help you work out your 
ideas. Nothing too large or too small. We also spe- 
cialize in tools, dies, fixtures and special machinery. 
Accurate Tool Works, Erie, Pa. 


PATENT FOR SALE 





| 
| 
} 
| 


: | 
Economizer for boiling vessels wishes to dispose of | 


patent right or arrange working terms. U. 8S. A. Patent 
No. 1227879, 1917; French Patent No. 478178, 1915; British 
Patent No, 88 914. Apply Brookman, Henleaze Grove 
toad, Westbury-on-Trym, Bristol, 





Lodge, Henleaze 
England, 





INCORPORATIONS IN ARIZONA 
COMPLETED in 1 day. Any capitalization, least cost, 
greatest advantages. Transact business anywhere, 
Laws, By-Lays and forms free. Stoddard Incorporating 
Co., 8-G, Phoenix, Ariz. 


WANTED 

THE exclusive manufacturing rights of some ma- 

chine, device, or article in the metal line patented or 

otherwise, by one of the most completelv equipped 

manufacturing plants in Indiana. Address W. F. M.— 
P. O. Box No. 263, Bedford, Indiana, 
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over their surface. Three months’ work 
on this mound revealed the building now 
widely known as Sun Temple, the most 
mysterious on the Mesa Verde Park. 
Many theories have been suggested as 
to the purpose of this remarkable struc- 
ture which still remains after four years 
as enigmatical as when its walls 
out of the mound. There are no evidences 
that it was built for a habitation, as no 
domestic objects were found in its rooms. 
Its shape and fine masonry would not be 
expected in a fortification although it 
may have been a sanctuary or for storage 
of corn or other food. The resemblances 
of the circular 
monial chambers, but more especially the 
existence of a shrine suggesting the sun 
on the stone of the southwest 
angle, led to the supposition that the 
building temple erected for solar 
worship, combining with its religious use 
a sanctuary for protection with accom- 
panying rooms for storage for food. The 
use of Sun Temple is more or less of a 
and on that account 
most attractive building to visitors to the 
Mesa Verde National Park. 
Three questions are naturally asked by 
every one who considers the many ruined 
buildings on the Mesa Verde. First, Who 
the builders, or to what 
were they 


rose 


enclosed rooms to cere- 


corner 


Was a 





mystery, remains a 


race of | 
related? | 
a shadow of doubt that they 


were 
people 


There is not 


nost closely 


were Indians. Neither can it be assumed | 
that when their ancestors came to the 
Mesa Verde or the adjoining plain they 

were familiar with the mason’s craft; 
consequently we may suppose that in 
those early days they were not very dif- 
| ferent in manners and customs from the | 
Utes or Navajo who still live in earth 
lodges or temporary structures construct 


The true relation 
of the people can be bet 
after 
when the structure of the simplest forms | 


ed of earth and logs. 
of the ancestry 
ter known 


more investigation, or 


of these buildings is carefully | 
studied. 

How old are these buildings, is another 
fundamental question which is asked by 


every visitor. difficult to 


more 


This is equally 


answer. We cannot assign their age in 
terms of the Christian era, but there} 
is no conclusive evidence that they are 
more than five or six centuries old. Their 
age certainly can be compared with the 
venerable ruins in the Old World. Means } 
of demonstrating their age are absent, 
but it may be interesting to know that 


on top of the highest wall of Sun Temple 
there can still be the stump of a| 
with 360 annual rings of growth 
which germinated after the top of walls 
that form the mound had fallen. 

What became of the people who inhab- 
ited and built the Mesa Verde cliff dwell- 
Why did they leave their well 
made habitations and other buildings con- 
structed with so much care? 


seen 


tree 


ings? 


These ques- 
tions, like the two preceding, cannot at 
present be satisfactorily. We| 
only know that the civilization they rep- 
resent had apex before the 
coming of the white man and, declining, 
these farms and populous villages were } 
deserted. Their descendants, if any, | 
must be sought elsewhere: the Utes who | 
claimed Mesa Verde as their land when | 
the white man came have no story to tell 
regarding the fate of their predecessors. 


answered 


reached its 


} 
. : , } 
Whatever survivors are still extant must | 


| be sought for many miles from their end 


cient home, among the modern Pueblos. 


| These no longer erect buildings compara- | 
PATENTEES of valuable and unique Automatic Gas 


ble in masonry with the cliff houses, but | 
of mud, clay, or sticks, or even unshaped | 

These Pueblo people still tell leg- | 
ends or stories of the olden time when | 


stones. 


their ancestors lived in the north, but} 
these are very indefinite and afford us} 
little aid in deciphering the culture and 


the fate of the Mesa Verde people. In the | 
course of time as renewed investigations | 
of many other ruins which lie between the | 
Mesa Verde and the villages inhabited by | 
their modern survivors have progressed 
we may be able to resurrect from the 
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Making the 
Windows 

Really 

Ventilate 
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HERE complete weather protec- 
tion is not required, mass control 


of ventilating inlets may be satisfactori- 
ly secured by the use of Lupton Pivoted 
Factory Sash with a special (“X-arm’’) 
form of Pond Operating device. 


These may be placed either in the lower 


side walls, or, more usually, above the 
conventional individually-opened win- 


dows. 


The latter arrangement permits 


a uniformly-distributed fresh air sup- 
ply in winter without local drafts. 


Our Engineering Department is at the 
service of our customers’ architects for 
planning the best use of Lupton Pivoted 
Factory Sash, as well as of all the other 


types we make. 


Ask for literature, 


stating the kind of building you are 
interested in. 


DAVID 
Clearfield and Weike! Sts 


LUPTONS’ SONS COMPANY 


Philadelphia, Pa- 


in Daylighting 
and ventilating equipment 


Specialists 


for maximum production 
Chicago New York Buffalo Cleveland 
Detroit Pittsburgh Boston 


Saginaw Products Co., Saginaw, 
Mich Frank D. Chase, Inc., 
Engineers, Foundry, Core Shop 
and Cleaning Building use Lup- 
ton Factory Sash in side walls 
with upper ventilators controlled 
y Pond Operating Device; Pond 
Continuous Sash used in roofs. 
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Canadian Manufacturers: 


The A. B. Ormaby Co., Ltd., Toronto 





“Today 
the Sash makes the Factory’ 








Lupton Pivoted Factory Sash 


Lupton Counterbalanced Sash 


Lupton Steel Partitions and 
Doors 

Lupton Rolled Steel Skylight 

Pond Continuous Sash for Pond 

russ roofs, monitors, saw 

tooths and side walls 

Pond Operating Devices for 

long lines of sash 
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Waterbury, Conn. 


STILLS 


WATER STILLS, made entirely of heavy copper, 
one or three gallon capacity, price $25.00 and $40.00 
reapectively Shipped prepaid by express or par- 
cel post the same day we receive your order. Ideal 
for distilling water fer sutomobile batteries, indus- 
triel uses, and drinking purposes. 


BOYER & CO., Dept. 10, Farnam Bidg., Omaha, Nebr. 


Waterbury Button Co., 
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archaeological material now buried in the] up their hands, and mile after mile of 


earth traces of ancient migrations or an- 
cient kinship connecting the past with the 


| 


present; but until that time we must re- | 


gard the cause of the decline and fall of 
the Mesa Verde aborigines as a sealed 
chapter in the history of our country. 


An Old Departure in Theater Building 


(Continued from page 599) 

and on which 
in a far advanced 
of the public, no 
a plane, but in space, 
intimately connected with his fellow- 
citizens around him. To this is added an 
external stage, likewise fixed at any level 
desired and which consists of three parts 
adjustable as well at any angle to 
another. The background stage can be 
separated from the house and fore-stage 
by a laterally adjustable fire-proof iron 
curtain. 


ently of another, 
the artist moves about 
position, in the midst 
longer in front of 


one 


A Racing Car with Two Engines 
Continued from page 599) 
a unit of four cylinders, if the engines 
ure eight cylinder types. The engines are 


overhead-valve types, the cam shaft be- 
ing carried above the valves and thor- 
oughly enclosed. The method of final 


two sets of bevel 
one-piece axle to which the 
driving wheels are attached, this construc- 
tion making it possible for either engine 
the car if the maximum power 
is not required and for this reason inde- 
pendent clutch control pro- 


drive appears to be by 
xears to a 


seems to be 


one | 


vided so one or both engines may be used 


at will. 

While reports indicate that the engines 
are eight-cylinder types, a careful study 
of the illustrations by the writer indi- 
cates that these engines may be four-cyl- 
inder, sixteen-valve types; because pre- 
vious experience has indicated that four- 
cylinder engines are capable of rotative 
speeds as high as obtained with 
forms having more cylinders, while with 
less mechanical friction loss they are more 
effective far as maximum power out- 
put for a given piston displacement is con- 
cerned. In order to secure high power 
output, it is not unusual practice to use 
au number of carburetors on an engine, 
und in some marine racing craft one car- 
buretor for each cylinder has been used. 
Unless the were of very small 
bore, it is doubtful if eight cylinders could 
be placed in line and obtain as compact 
und short engines as are illustrated. As 
careful inspection shows only four spark- 
plugs on the intake side, it would seem 
that the belief that the engines were 
only four-cylinder types is well founded. 


ean be 


as 


engines 


The number of ignition wires is accounted | 


for by the use of two-spark ignition in 


which two plugs are used in each cylin- | 


der, a very common racing practice. 


Solving the Short-Haul Problem 
(Continued from page 600) 
essary to refer further to them here. 
The paved highway is such a new devel- 
opment in the Americas that the most ex- 
perienced engineers are constantly 
vising their opinions and judgment re- 
garding it, due largely, of course, to the 
advent of the automobile and the auto 
with its trailers. Highway engi- 
neers with wide experience will verify 
the fact that it is almost impossible to 


make in advance any road census over a| and South America. 


particular stretch of road. The develop- 
ment is so new that it is difficult to judge 
in advance how much traffic, either pas- 
senger or freight tonnage, will be diverted 
to the improved highway once it is built. 
This difficult question has been further 


complicated by the very rapidly increas- | 


ing number of passenger automobiles and 
the ever-increasing number of automo- 
bile trucks with their constantly increas- 
ing tonnage capacity, and, recently, by 
the development of trailers for trucks. 
So even the most far-sighted of American 
engineers have been compelled to throw 


re- | 


| narrow-gage 


improved highways in the United States 


and Canada has been completely worn 
out and destroyed within a very short 
time after completion, due to the con- 


stantly increasing traffic. 

The highway, however, permits only of 
the haulage of comparatively small loads 
by power-drawn vehicles with perhaps 
only a limited possible future develop- 
ment of the trailer and haulage in short 
trains behind the automobile truck itself. 
These trains necessarily must always be 
short and of limited tonnage because of 
the congestion, confusion and danger of 
accident which would occur were many 
long trains hauled, even if such a devel- 
opment were possible on other grounds. 

The light railway in practically all 
countries in North and South America 
can be built and can be maintained with a 
smaller investment than a well paved 
highway. On it much longer trains can 
be hauled at a lower ton-mile cost. Such 
a railway could, as might more ad- 
vantageous, either be built alongside of 
and paralleling unimproved highways now 


be 


existing, or following the practice of 
standard-gage railways could be built 


more directly from point to point without 
following the meanderings of the aver- 
ace highway. At a comparatively small 
expense, every plantation owner or farm- 
er could have one or more switches with 
branch lines running to his barns or to 
his fields, and could load his products di- 
rectly into the railway car either in the 
field or at his barn, hauling the car by 
means of horses, oxen or mules to the 
main line of the narrow-gage railway, 
where it could be switched into the train 
for transportation to market. 

Trains could be run with greater or less 
frequency as the traffic might demand so 
that operating costs would be quite flexi- 
ble with the traffic. It has even been 
suggested that in sparsely settled terri- 
tories which might not warrant the ex- 
pense for a first-class highway, the nar- 
row-gage railway could be used, first for 
the construction of a cheaper improved 
highway which would be sufficient to 
carry light passenger traffic, and, second, 
the railway having been used for such 
construction could be used as a railway 
for the heavier traffic, both the railway 
and highway put together costing less 
per mile than a hard surfaced road would 
cost at the present time. 

It has been my intention merely to pre- 
sent this skeleton suggestion of a cheap 
method of transportation, realizing full 
well the many engineering problems in- 
volved in the development of such a sys- 
tem, among which would be better meth- 
of laying track; various improved 
types of cars for different kinds of prod- 
uce and freight; the question of whether 
the car bodies should not be of such type 
that they could be transferred from the 


ods 


narrow-gage trucks on to standard-gage 
trucks at the standard-gage railway, 


avoiding the necessity for unloading from 
ears into standard-gage 
cars; the matter of more satisfactory lo- 
comotives or motive power for such rail- 
wayst whether such railways should be 
privately owned and operated or owned 
and operated by the national government 
or the local community government. 
These questions would be beyond the 


‘limits of the space allowed, but I believe 





the whole question merits the very serious 
consideration of the engineers of North 


The Wireless Hound—An Interesting 
Case of Radio Control 
(Continued from page 601) 
position and then stopping. The result is 
that the vehicle has not the time to re- 
spond to the rapidly altered positions of 
the contact drum until the final position 
is attained. A small green lamp, on the 
tip of the mast, flashes whenever the end 
of a complete cycle of the drum is 
reached, indicating to the operator exact- 

ly where he is at, so to speak. 
The wireless hound weighs 185 pounds 
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and runs along at about five miles per | 
hour on a level stretch. It responds in- 
stantly and positively to the signals 
when the proper conditions obtain. In 
fact, it is well to add that Mr. Glavin has 
found a satisfactory substitute for the| 
uncertain filings coherer; but just what 
this substitute is, he will not divulge at 
present. 

As a means of entertainment and as an 
educational exhibit, the wireless hound 
has considerable value at present. It may 
be that the same principle of radio con- 
trol may some day be worked out for 
crewless tanks and other military ap- 
plications—but we are getting too far 
ahead of our times!—By George Gaulois. 


The Heavens in June, 1920 


(Continued from page 602) 





disk of the same star, rather than from | 
a pair of stars. The vast majority of the | 
stars, however, including all the fainter 
ones, are in all probability so remote, in 
proportion to their size, that even Pro- 
fessor Michelson’s wonderful apparatus | 
will be incapable of distinguishing them 
from mere points of light. 


The Heavens 
The summer constellations are now in 
Scorpio is well up in the 
south—its long tail curving down close to 
the horizon and bending back to end in 
the group of bright start which represents | 
the sting. Sagittarius, with the Milk Dip- | 
per, is on the left, and the tangled mass 
of Ophiuchus and Serpens is above the 
two. All through this region extend the 
great star-clouds, crossed here and there 
by dark streaks which mark, as we now 
know, the true center of our universe 
of stars, and the most noteworthy region 
of the sky. Following the Milky Way up- 
ward and to the left, we come to Aquila 
and Cygnus, with Lyra above them, and | 
then, low in the northeast, to Cepheus 
and Cassiopeia. The Little Bear and the 
Dragon are high over the pole, and the 
Great Bear almost as high in the north- 
west. Leo and Virgo occupy most of the 
western sky, Jupiter, Saturn and Mars 
adding to their luster. soOtes, Corona 
and Hercules, grouped about the zenith, | 
complete the tale. 


The Planets 

Mercury is an evening star, and is best 
observed about the 29th, when he is far- | 
thest from the sun. At this time he re- | 
mains visible until 9 P. M. by the sun, or 
10 P. M. by the daylight saving clock, 
and should be easy to see. Venus is a 
morning star but is getting so near the 
sun that she is practically invisible. Mars 
is in Virgo, past opposition and growing 
fainter, but still very conspicuous, and 
| visible until after midnight. Jupiter is 
an evening star in Leo, setting at about | 
| 10:30 in the middle of the month. Saturn 


|} is in the same constellation, but farther 
SCIENTIFIC AMERICAN PUBLISHING CO., Woolworth Bldg, New York 


east, so that he sets an hour later. 
Uranus is in Aquarius, and crosses the 
meridian at 5 A. M. in the middle of the 
month. Neptune is in Cancer, too near 
the sun to be well seen. 

The moon is full at noon on the Ist, in 
her last quarter at 2 P. M. on the 9th, 
new at 9 A. M. on the 16th, in her first 
quarter at 2 A. M. on the 23rd, and full | 


| 
again at 2 A. M. on the morning of ‘oth, | 
| 
| 


Ist. She is nearest the earth on the 16th, 
and farthest away on the 3rd and again 
on the 30th. During the month she passes | 
near Uranus on the 8th, Venus on the 
16th, Mercury on the 18th, Neptune and | 
Jupiter on the 19th, Saturn on the 21st } 
and Mars on the 24th. The last conjune- 
tion is fairly close, so that an occultation 
of the planet can be seen in South 
America. 

At twenty minutes after midnight, on 
the morning of the 22nd, the sun reaches 
its greatest northern declination and en- 
ters the “sign” though not the constella 
tion of Cancer—wherefore in almanac 
parlance, “summer commences.” 

PRINCETON UNIVERSITY OBSERVATORY. 

May 17th, 1920. 
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Pencil Reproduction of Van Dyke's 
Painting; ‘‘Maria Louisa De Tassis"’ 


Drawn with Van Dyke Pencils 


AN DYKE put skill and knowledge in- 

to his pictures. He strove for the best 
in color, drawing and composition. Eber- 
hard Faber puts skill, knowledge and seventy 
years of experience into the making of the 
pencil which bears the name of Van Dyke. 
America has taught Europe a lesson in pen- 
cil-making and Eberhard Faber skill] has 
contributed American pencil goodness to all 
the world. The 


VAN DYKE 


DRAWING PENCIL 


is known as the first quality pencil for artists, 
architects and draughtsmen. 
business concerns have accepted the prefer- 
ence of these knowing professional pencil 
users as the reason for using Van Dykes 
HB grade for general commercial purposes. 
They are so uniformly good, so smooth and 
so dependable that they are given preference 
above all ordinary pencils. They are good 
to the last half inch. Ask for Van Dyke 
Drawing Pencils at your dealers, or send us 
15c. and we will mail you two pencils, the 
degrees you desire, and an artist eraser 
Address us at 87 Greenpoint Avenue, 
Brooklyn. New York. 


EBERHARD FABER 


Oldest Pencil Factory in America 


Factories~ Brooklyn, N. Y, and Newark, N, J. 
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its diameter and its circumference. It is ex- 
pressed in the formula x. If this cannot 
be found with mathematical accuracy 
then the side of the equal square cannot be 
found with exactness, and the cube cannot 
be duplicated, If you had solved the problem 
of the trisection of any angle by means of 
- - straight lines and cireular arcs only, you 
Kindly keep your queries on separate sheets! would have done something which no one has 
of paper when corresponding about such mat-| ever succeeded in doing, and which was long 
ters in patents, subscriptions, books, etc. This | ago demonstrated to be impossible. Any angle 
will greatly facilitate answering your ques-| can be trisected by the use of higher curves, 
tions, as im many cases they have to be re-| as was demonstrated about 420 B, C. by Hip 
ferred to experts. The full name and address | pias of Eiis, You will find this demonstration 
should be given on every sheet. No attention| in Sedgwick and Tyler's Short History of 
will be paid to unsigned queries. Full hints) Science, page 65. We will send you this valu- 
to correspondents are printed from time to, able book for $2.60. You will find articles 
time and will be mailed on request. giving the solution of the trisection of the 
angle in the ScienriFIC AMERICAN SUPPLE- 
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GJ worken 18 To 20 HouRs A | et ; : ~ | MENT, Nos. 1895, 1912, and in the ScrenriFic 
an a cave MIs Ey CST-RETUGINS TO Wis vac | (14316) F. D. asks: I wish to ask) awerican, Vol. 113, No. 13; and Vol. 114, No 
mess . nan ae@ TORY MANY A NIGHT TO Lay | ne i Boon tt if —— mee " Feu » : st. i epannclnanaihe Z Ms ees 

reas id Jour THe NEXT DAY'S WoRK your consideration of three problems. _I con-| 6. In these papers you will find additional 
e From A AFTER SPENDING THE DAY IN ceived the following experiments May 5, last.) matter to what is given in the Short History 
aos a an , = BOSTON BUYING LEATHER but have mot had time or facilities for actual . 


— — . = , named above. 

experiment. If a definite quantity of water of 
ony 6 SSS one inch depth throughout, covering an area (14817) H. M. asks: Would you please 
‘ ~ 
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7 Ly 
-— i \ ove of a perfect square, bounded by a circle, be| let me know what I can put in dry cells to 
—— transferred to an area of a perfect square,| bring them back to life as I hear there is 
| FOR | 4 retaining the depth of one inch, will not the Something they put in, them which will not 
MEN ; ~ ' $4.50 area covered by the quart of water of one Tegister on an ammeter but gives good ser 


| AND | “THE SHQi AT HOLDS ITS SHAPE” ; 
wont) $702 $B SO S92 & S102 SHOES [5:50 


W. L. Douglas shoes are sold in 107 of our own stores direct from factory 
to the wearer. All middlemen’s profits are eliminated. W. L. Douglas 
$9.00 and $10.00 shoes are absolutely the best shoe values for the money 
in this country. W.L. Douglas name and the retail price stamped on the 
bottom guarantees the best shoes in style, comfort and service that can 
be produced for the price. 


Stemsies the price on every pair of 7* quality of W. L. Douglas product is 
shoes as a protection against high guaranteed by more than 40 years 


inch depth bounded by a circle be equal to| Vice. A. A saturated solution of ammonium 
that covered by the same water in a square! Chloride in water may be put into a dry cell 
one inch deep?’ The adjustable square may | tO cause it to give some more current after 
be made by four bars. I understand “Squar-| it is nearly exhausted. If the labor and time 
ing the Circle’ is to find a square with ex- | Spent upon the cell is of any value, we do not 
actly the same area as a givem circle; it seems | believe the effort to revive an old dry cell 
probable to me that the above experiment | Will be profitable. Still it may be an inter 
should find such a square. If the aforemen-| ¢Sting experiment. The greatest difficulty is 
tioned bars are wide enough, by forming them | found in getting the solutiom into the cell. 
into a square, say, two inches by two inches,| !f you can remove the pulverized materials 
filled with water, two inches, then doubling| im the cell and stir in the solution, making 
the amount of water and arranging the ap ie wet paste again, and especially if you should 
paratus as a square (or cube), the cube may | 24d some powdefed manganese dioxide to the 











| 
| 
| 


C s ly experience in making fine shoes. The smart : Re . \ so : 
yt hae gy gt styles are the lenders in the fashion centers be “duplicated, ty placing the ends of two| Powder in the cell the experiment would 
of W. L Dou las to protect his custom- of America. They are made in a well- bars together, forming an angle (of any de-| be More successful. Merely to soak into the 
-. W. L. ougias meme on oees 16 equipped factory at Brockton, Mass., by gress); enclosing same by an arc, and filling, Cell some ammonium chloride solution will not 


with water one inch deep, then diminisiing | #44 much to the life of the cell. It does not 


his pledge that they are the best in the highest paid, skilled shoemakers, 
the angle until the water is three inches deep, soak into the conypacted«powder very well, and 


materials, workmanship and style oa under the direction and supervision of ex- 
nto 









sible to produce at the price. — perienced men, all working with an aonest the angle is “trisected.” Comparing areas | the manganese dioxide already in the cell is 
every pair go the results of sixty- determination to make the best shoes for of square with circle, cube with cube, angle| ™ostly worn out. A current which does not 


seven years experience in making the price that money can buy. The retail 
shoes, dating back to the time when prices are the same everywhere. They 
W. L. Douglas was a lad of seven, cost no more in San Francisco than they 
pegging shoes. do in New York. 
W. L. Douglas shoes are for sale by over 9000 shoe dealers 
besides our own stores. If your local dealer cannot supply 
ou, take noother make. Order direct from the factory. Send 
or booklet telling how to order shoes by mail, postage free. 


CAUTION.—Insist upon having W. L. President 
Douglas ghoes. The name and price is plainly W.L. DOUGLAS SHOEF CO, | 
stamped on the sole. If it has been changed tek Street, | 


with angle, it may be possible to obtain mathe-| ®@fect an ammeter is surely something new. 
matical laws, A Your statements of an (14318) J. F. B. savs: A few days 
ago a Chicago clergyman, who happered to 
be in my office, referred to the occasional find 


experimental method for squaring the circle, 
etc., seem to be quite correct. Your results 









will, however, be no more accurate than your jing of grains of “corn” in Egyptian mummies, 


and stated that it was a well-known fact that 
this corn would grow after the lapse of these 
ah bei ; several thousand years. I promptly ques 
084 may be quite sufficient for the engineer, | tioned the accuracy of his statement, at which 
I but it is not for the mathematician. He de-| he expressed some surprise as he has been 
mands absolute accuracy, dn 1882 it was) ysing it, he said, as an illustration of immor 

tality for a long while. When, however, he 
—$—$—$—$————— —————— — - to find the side of a square which was equal | came back at me with the question as to how 
—— to a given cirelk If this is so, all the other long grains of corn, wheat and other cereals 
would retain their vitality, I was unable to 
answer, but suggested that we leave the mat 


ability to construct squares and circles and 
to measure lines and angles This does not 


go much beyond a ten-thousandth of an inch. 
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proved by Lindemann that it was impossible 














figures which you construct are equally im 
possible of exact determination. You cannot 
make a perfect square nor a perfect circle 


* < 
= F ter to the Screnriric AMERICAN and hence 
with wood or metals. In everything we make | this letter. Although a very busy surgeon I 
we have to say, eract within the limits of | naye taken the SCIENTIFIC AMERICAN for a 


eee aah rhe squaring of _ eae ‘Ss good many years and thoroughly enjoy it, 
among the oldest mathematical problems. The | though of course it has little or nothing in it 


| oldest mathematical document the Papyrus of | of any practical value in connection with my 
Rhind, 2000 B. C., contains it. It appears professional work. A. We regret that we 

| 0 a ue e cag nc Mtge Mnf rote — unable to settle the question regarding the 
25, i ats ade a molten | vitality of grains, especially of maize or In- 

sea ten cubits from one brim to the other, and| qian corn. The word “corn,” as used in the 


& — Pog cubits from one brim to the| Biple does not mean maize or Indian corn 
. other, and a line of thirty cubits did compass | which was unknown i : : 
| é as in Bible lands. It means 
| “Oo d abo As accurately as ay ¢ i “ ™ , , 

If so, protect your interests and the it round about. As accurately as they could! any kind of grain, and possibly more fre 


measure at that time the circumference of a 


interests of your customers by register- circle was three times the diameter. From quently wheat, which was the grain of Egypt. 


The word corn in England is today used for 


cumference of any circle is three times as 


by com petitors with the result that — * the Paw casera and eng ome it as taken from the Peruvian bodies as black 
P. i ° « namely, less than 7 but more than 10/71." | ag eo; e , duce © card 

| your customers Ww ill continue to pur Later mathematicians have attacked the fam- ~s tig penne pean ia pire 

! chase goods bearing your trademarks, ous problem by calculating the perimeters of from the Egyptian mummy casings nor the 

but they will buy from others and not a circle If two such polygons coincide their germinated. Still we would not give a post- 


| ing your trademarks abroad. Other- ad ened Fog — = a —- our word grain. For this see almost any dic- 
, . e a 8 probie : e uree wis e “% | tionary. Maize originally came fro Peru. 
| wise your trademarks may be acquired io himedes, proved this theorem, “The cir-| [¢ js frequently found wrapped in the fabeles 


which enwrap the dead. The writer has seen 


olygons, inscril in ¢ ‘ircumscri i , ; 
polygons, inscribed in and circumscribed about | maize from the Peruvian wrappings has ever 


, ay ° . . common perimeters are the circumference of | tiye decision on the 1 tter. 1 . . 
trom you. 1OoOur foreign business 1S the circle upon which they have been con-| voy refer it Pag " U ": D, wat oe = 
} 4 k structed. This is not a matter of construc- | | 1 ? - > om -& Department of Agri 
not an asset unless your trademar SS) tion, but of mathematica] calculation. You oe ashington, D. C., for a decision. 
i é . = i it i “x s reometry s 319) W. O. L. says: What is the 
i , \e > arte will find it in text books of geometry. As (1431 + a Ee Cees 1at is the 
| hav e be en re gistere d. the number of sides of the polygons is doubled | standard unit of value for an ounce of gold. 
j an agreement in the perimeters begins to ap-| A. We referred your communication to the 


pear, and to extend in the decimal places with | Superintendent of the United States Assay 
the increase in) the number of sides. This| Office, and they furnish the following answer. 
number which gives the length of the cir-| The reason that $20.67183462 was made the 
cumference of a circle in terms of its di-| Standard value of an ounce of pure gold was 
ameter is called by the name of the Greek| that by act of Congress, April 2, 1792, coins 





For information, address 


letter Pi. It has been calculated to more| called “Eagles’—each to be of the value of 
than 700 places of decimals, and will never| ten dollars, or units, were to contain 247.5 
| MUNN & CO end. ‘Therefore, there is no exact expression | grains of pure gold, or 270 grains of standard 
as for the length of the circumference in terms| gold. By act of Congress, June 28, 1834, the 
of the diameter of a circle. When we need| Eagle was made to contain 232.2 grains of 
| Woolworth Building New York City only an approximate result we use 3 1/7, For| pure, and 258 grains of standard gold, which 











8.141592. The area of a circle is found from | $20.67183462. 





| greater accuracy we use 3.1416, and then| makes the value of one ounce troy 

















